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I. Deséfigtioh'of'the Proposed Action

A, Introduction

The proposed action was subﬁitted to the U, S. Geological Survey March 18,
1976, by The Anaconda Company, New Mexico Operations, Uranium Division, under
the provisions of Title 25 CFR Part 177.7., It consists of a mining and
reclamation plan for two undefgiouqd uranium mines located within the
‘, boundaries of Laguna Tribal Uraniuﬁ Mining Lease 4 which occupies approxi-
mately 2,560 acres of the Laguna Iﬁdian Reservation in Valencia County, New
Mexigo (Maps A and B). |

The land description for Laguna Lease 4 is as follows:

Township 10 North, Ranpe 5 West, N.M.,P.M.:
Sec. 3,§S%S%NW%, swy (200 acres);
"Sec. 4, SiSiNk, s} (400 acres);
Sec. 5, SEXNWK, Lots 1 & 2, SNEX,

~ EXSwY, SE% o (439.79 acres);
Sec. 8, NEYNWY,NiNLSEYNWY,NEY, NE%SEY,

EXWASEYSEY, EYSEYSEY .(286 acres);

Sec. 9, All . » (640 acres);
Sec. 10, NWY, NiSwk, NiSkSwy (280 acres);
Sec. 16, Ny (320 acres).
The Anaconda Company ac&uifed,thé lease through negétiations with the Pueblo
‘ of Laguna, and it became effective July 30, 1963, for a term qf 10 years
‘“and as long thereafter as the minerals specified are.produced in paying
quantities."” 'The origin;I lease contained 9061,08.actes; siﬁcé'that time,
thé company ha§ relinquishéd,6501.29 acres.bringing the lease to its present

size of 2559.79 acres.



Ahécéﬁda alsb hoids.Laguna Tribal Uranium Mining Lease 1 which lfes
northeast of and immediately adjacent to Lease 4, This lease was also
negotiated with the Puebio‘of Laguna, and it became gffective May 7, 1952, for
a term of 10 years "aﬁd ag long thereafter as the minerals specified are pro-
duced in paying quantities." Originally, the lgase contained about 800 acres,
but subséquent amendments in 1954, 1956, and 1960 brought the 1§ase to its
current area of 4,98?.48 acres., An agreement dated June 10, 1?74, unitized
the company's Laguna leases so that "explorationm, development‘&nd production
on any one or more of such 1ease§ shall be déemed to satisfy any aad all
exploration, development and production requirements on ali leases between
the parties."

The surface and mineral rights within Leases 1 and 4 are owned~ehtire1y :
by the Pueblo of Laguna.

Impiementation'of the proposed action would result in two sepaiate,
tel#tively'smali, underground uranium mines designated as tﬁe P-15 and P-17

‘Mines. They would be lécated in an area of aboutl640.acres approximately

é miles south of the small Indian village of Paguate and about 5 miles north
of the village of Laguna (Mgp A). The ?-15 Mine would be locafed in |
Section 9, T. 10 N., R 5 W., and it would take about 7 years to develop and
mine the estimated 517,644 tons of uranium ore., The P-17 Mine would be in
Section 9 and 16, T. 10 N., R. 5 W., and the estimated 594,666 tons of ore
would be developed and mined in about 8 years (Map B).

The proposed action was submitted March.19, 1976, to the Souﬁhetn
Pueblos Agency of the Bureau of Indian Aff#irs (BIA) in Albuquérque, New

- Mexico for recommendations for ﬁhe protection of non-mineral resources and
for fhe reclamation of the land §§rface that would be affected by the plan.

The BIA, in turn, submitted the proposed action to the Laguna Tribal Council
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for its recommendations and approval of .the plan. Appendix X of this EA
contains the BIA's and the Council's comments.
No actions by other.State and/or Federal agencies or authorities are

pending. Prescribed postings of public notices of the proposed action

resulted in no inquiries, comments or evidence of controversy.

The P-15 Mine workings would be located adjacenﬁ to the scuthernmost end
of the P-10 Mine, and they would extend southward for aéproximately 3200 feet
(Map B). A vertical, circular shaft with a finished inside diameter of 12 feet
would be sunk and concrete lined by conventional methods to a depth of 625
feet (Photo A). This shaft would serve as the production shaft for hoisting
ore and waste rock to the surface, and'it would provide acces;_to the mine
for personnel and supplies. The shaft would be downcast to supply air to the
mine workings for proper ventilation. A mining and deVelqpment éontractor'
would be engaged to sink the shaft, cut the shafg.station, and to do part of
the subsequent drift and raise development. |

" Mining of the P-15 ore bodies would be done by conventional modified .
room—aﬁd—pillar stoping methods with sublevel track haulage. Raises would
be driven from thevhaulage level into the overlying ore lénses, and the ore
would then be developeq by sﬁall access drifts driven through and around the
mineralized areas. Stoping would take place next with internal.wasté pillars
left in place for supéért. Additional ground support would be provided by
rock bolts, steel sets, timber seté, stulls, and/or cribbing. When two or

more ore bodies are stacked, development and stoping Vbuld take place from

‘the'uppermost to the lowest ore body in descending order.



Inwdddltion té the produétion shaft, eleven ventilgtibn boreholes
equipped with surface fans would be ?Efded during the life of the operatidn
for proper ventilation of the mine. These boreholes would_be drilled from
the surface with 48-inchAdiame£ers and then cased with 42-inch inside
diameter casing cemented in place (Photo B). The dep?hs of theJholes would
range from 432 to 650 feet. Axial floﬁ'vane-type fans ranging .from 25 to
106 horsepower would be used én the vent holes; and each hole would most
likely be equipped w;th a heater to prevent freezing (Photbs C and D). Each
vent shaft would be capablé of handling about 40,000 cubic feet of air per
minute (CFH).

X About 200,000 to 250,000 CFM would be required by the mine during full
prodhcélon. The vent holes have been tentatively iocated so that the haul-
age.drifts would normally be under positive'pressure and the stopes under
negative pressure, but their exact locations and order of completion would
be<detefmined as mine development proéeeded. Furthermore, not all of the
vent.holes would neéessérily be equipped with fans at any given time,
particularly during the later years of the mine's life. As mining proceeded |
and the workings were advanced beyond the effective usefulness of the holes |

¢ , o ,
near the production shaft, they would be abandoned as others were drilled.

The upcast or downcast nature of each vent hole would also depend on mining

progress. The Qent shafts at the extreﬁitieé of the mine‘would be upcast,
but as mining proceeded ﬁgyond the usefulness of these shafts, new upcast
vent holes would be drilled and the former shafts reduced in éapacity or
abandoned. .

Vent hole #1 which would be located about 300 feet norfh of the pro-
duction shaft would be equipped with a smallbhoist and torpedo type cage to

provideAa‘second independent exist from the mine (Photo E). This would



satisfy state mining regulations and permit more than ten men to be underground

at one time. In addition, a mobile crane with sufficient.hoisfing capacity and. -
cable would be uséd at any vent shaft as an ;mergency hoisting unit.

Surface drilling indicates that_thé P-15 ore bbdies contain an estimated
517,644 tons of uranium ore. According to the plan, shaft sinking would
commence in mid-1976 with ofe production beginning at the start of 1978, The
life of the mine would be abqﬁt 7 years, and about 125 persons would be
employed during maximum production of 500 éons of ore per day.

Access to the mine would be provided by a road about 30 feet in width
which would join paved State Highway 279 about 2 miles south of Paguate
SMap B). This access road would be for~norma1uhighway.vehic1es’only; and,

from its junction with Highway 279; it would extend west for about 2800 feet

.wbete it would intersect the mine's haulage foad, The haulage road would be

about 50 feet wide to acéommodate off-highway truck haulage units and would
have a.ﬁotal length‘ofIApproximatefy 8900 feet from the mine to theAstockpile
area, The proposed road 1ocatioﬁs have been planned to avoid as ‘much excess
cut and fill as éossible. Both roads would be surfaced with waste rock
material from the miﬂing operations, and culverts would be used where the
roads ;rossed major drainage channels. Both roads would occupy an area of
about 12.14 acres. | | |

The mine yard would occupy about 7.23 écres (700 feet long by 450 feet
wide), and approximately 131,000 tons of waste rock from shaft} haulage drift,

raise, and vent shaft deveIOpment would be used to level the area for supply

‘storage and ore stockpiling. At the beginning of site preparation activity,

topsoil in the area would be removed and stored for use in covering the

disturbed area for reclamation purposes at the end of.mining'operations. A

‘ combinationf6ffice-change bouse (100%50'), a shop (80'x40'), and a-hoist
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hbuse (40'x40') would be the main buildiﬁgs erected within!the mine yard.
Photos F and G show the surface facilities for the producing P-10 Mine. The
facilities for the P-15 Mine would be very similar to thesé'except that a
headframe and hoist bouse would be required. Access to the P~10 Mine is
through an inclinéd shaft. |

;Two earthen settling ponds, each measuring 6 feet déep by 200 feet long
by 100 feet wide (abcuat 1.28 acres),»woﬁld be constructed about 550 feet
northeést of the P~15 shaft. Each of the_ponds would be lined with eifher
an impervious clay or plastic liner to prevent aeepége, and each oﬁe would -
be capable of bhandling a éonstant flow of about 5 gallons of water per minute
‘(GPM). Groundwater seeping iﬁto the mine workings would be pumped through
pipes from the shaft ﬁo the ponds where it would be retained to seﬁtle out
the suspended particulate matter andAevaporate the iiquid poftion. Surface
runoff from fhe ore stockpile area within the mine yard would also be
di;erted.pg berms to thése retention ponds. The particulate matter that would
settle to the bottom of the pondé would be cleaned éut periodicaliy and trans-
ferred to waste or oré stockpiles depending on the U308 content Bf thé
material, Access to the poﬁds would be provided by existing roads. |

.Although it is not possible to accurately predict or estimate_the actual
waterAflow into.ﬁbe mine work%ngs, it is gnticipated that the inflow would be
quite small. The oré bodiesAafe iccatéd in strata that are up dip from
presently operating mines, and these strata are naturally drained b&I
su?;oundiﬁg révines and canyons. The operating P-10 Mine which is approxi-
mately.O.S miies down-thékregional di§ from the proposed‘P—IS Mine is
currently pumping'about 183 GPM. During the mine's development_period, an
accurate estimate of the mine wafer inflow rate would be obtained. If this

information indicated that additional water would be encountered, additional



ponds would Bé céﬁatrucgéd to accoﬁmodaté the‘ihcféused flow or a pipe line
would be constructed to carry the additional mine water to the P-10 Mine's
holding pondiin the bottom of the South Paguate Pit. Some of the water in
the P-10 pond is used to suppress dust on the open-pit. haulage roads, the
rest being retained for evaporation.

Two sewage lagoons, each measuring 106 feet long By 70 feet ﬁide, would
be constructed about 550 feet north of the shaft. These lagoons would occupy
about 0.75 acres and would be of sufficient capééity to dispose of all
organic wastes frﬁm the mine. They would cbmply with the state gtandards and
regulationé, and the plans fﬁr the lagoons would be submitted.to the New Mexico
Environmental Improvemenﬁ Agency (EIA) for. approval prior to cbngtruction.
The sewage lagoons would not bé associated with any other sanitation fﬁcilities,
and existing roads would provide access to them.

Watgf‘for the mine and surface faciiities would bé provided by a well
1ocated in or near the miﬁe yard area.’ The well would be completed either,in
sandsfone units of the Brushy Basin Member or in tﬁe‘Westwater Canyon Member
.0of the Jurassic Morrison Formation depending upon the quantity and quality of
the'water‘frqm the producing sands. Ihe mine ahd sﬁpport facilities would ‘
require about 30 gallons per minute from the well.

Approximately 8,600 feet of surface power lineé would be required to
bring electricity to the P-15 Mine's facilities and ventilétion boreholes.
Erection of the lines would cause virtually no surface diSturbaﬁce except for
the very small areas required.to set the power poles in the ground. Exfsting
roads would be used for access during'consfructipn of the lines, and the
power cables would be ﬁulled through and installed manually., The lines

would be removed at the end of mining operatjions.



-, (T\ Boring of the eleven ventilatioﬁ shafts would require about 1.89 acres.
- Each site would be a minimum of 50 feet by 150(feet in orde; to set up the
drill rig and suppotfing equipment (Photo B). ‘The existing network of roads
on Black Mesa would provide access to the sites for construction. |
Throughout the life‘of.tﬁe mine, the mine yard, vent shaft areas,

sewage lagoons, and the settling ponds would be fenced.

C. P-17 Mine

The P-17 Minel(shéft) would he about 4,000 feet soﬁtheast of the'P-IS
shaft, and the sequénces of events and the mining methods would be essentially
the same as those for the P-15 Mine. A vertical, circular shaft would be
sunk by conventional methods to a depth of 575 feet to gain access to the ore
bodies (Photo H). .The 12?foot diameter shaft would be concrete lined over

C:i its entire depth.‘ The shaft would bé used. for hoisting ore and waste,
personnel, and supplies, and it would be downcast to ﬁrovide air for mine
ventilation. A mining and development contrabtﬁr would sink the-aﬁaft and
perform part of thevprimary-minezdeveIOpment. |

The P-17 ore bodies wéuld-also be minea using conventional modified
room-and-pillar stoping methods with sublevel track haulage. 'Raises would
be driven from tﬁe haulage sublevel directly into the ore and the stopes
subsequently developed by‘driving drifts through and around the perimeter
of the ore bodies. Waste pillafs‘would again be left for ground support
'supplemente;?;ock bolﬁ;, steel sets, stulls, timber sets, and/or cribbing.

Sixteen:ventilation shafts equipped with surface fans would be required
during the mine's life for proper ventilation qf the mine workings. 'Thesg
vent holes would be identical in cons;rudtion to those “for the P-15 Mine

except their depths would range from 261 to 625 feet. Each hole would have



a m@ximum capacity of 40,000 CFM. |

The P-lf Mine would also require 200,000 to 250,000 CFM of ventilating
alr at maximum production. As in the case of the P-15 Mine, the vent shafts
for the P-17 Mine have been tentatively located so that the haulage drifts
wouldknormally be‘under positive pressure and the stopes under negative
pressure; however, their exact locations and order of completion could véry
slightly as determined by mine development. Also, not all of the shafts
would neceésarily be equipped with fans at any giveﬁ time, especially during

the later years of the mine's 1life, As at the P-15 Mine, the use, capacity,

and upcast or downcast nature of the vent holes would be determined by

‘mining progress.

Vent hole #1, located about 150 feet'southeast éf the main shafﬁ, would
be equipped with a small hoist and torpedo type.cage to pro§ide a second
independent exist from the mine (Photo E). This wouid cémpiy with state
regulatiops-and allow more than ten men to be undérg;ound at one time., A
mobile crane with ample cable and hoisting capacity would also be used at
any vent shaft_as an emergency hoisting unit.

Surface exploration drilling indicates that the P-17 6re bodiesléontainvﬁ
an estimated 594,666 t;ns of uranium ore. Shaft sinking would commence in

January of 1977 with ore production beginning in the middle of 1978. The

mine would have a life of about 8 years, and about 150 persons would be

employed during maximum production of 700 tons of ore per day.

A 50-foot wide ore haulage rogd would be constructed froﬁ the P-15 to
the P-17 for access. Thi;.road would start at its junstion:witb'thé P-15
haulage road at the entrance to the P-15 mine yard.#nd proceed southeast

for about 3600 feet to the P-17 hine yard (Map B). Approximately 650 feet

‘southeast of the P-15 mine yard, a 30-foot wide access road would branch



off the ore haulage road to travel 1100 feet eﬁuth to the explosives storage
area. These roads would be surfaced with waste rock material from the
mining~0peratioﬁs, and culverts would be used where the roads cross major
drainage channels. The roads would occﬁpy‘abput 4.89 acres, and their
pfopoged locations have been pianned to avoid aa.much excess cut and fill
as possiblé;

The P-17 mine yard would occupy about 5.51 acres (600 feet long by 400
feet widé), and approximately 141,000 tons of waste'réck from.shaft, h&ulage‘
drift, raise, and vent shaft development would be used to level the area.

At the start of site preparation, topsoil would be removed and stored- for

~use in covering the disturbed area for reclamation at the end of mining

operations. An office=-change house (100'x50'), a shop (80'x50'), and a hoist

house (40'x40') would be the main buildings erected within the mine yard

(Photos F and G).

The explosives storage area would be located about 1800 feet south of -

the P-15 shaft and about 2100 feet northwest bf'the P-17 shaft. Explosive

storage regulations require a relatively large a:eavto-be cleared of all
flammable material. - T@e area required by such regulations is about 2.58
acres, and the area's proposed location complies with the latest available
"American fable of Distances for Storage of @xplosivés." Two small
buildiﬁgs, a detonator magazine (20'x20') and a dynamite magazine (50'x20'),
would be erected within the area. °

Two eafthen?seﬁtling ponds would be-coﬁstrﬁcted about 556 feet southwest
of P-17 shaft. These poédsﬂﬁould be identical in size, .construction, and
capacity to those at tﬁe P-15 Mine, and they would occupy agout 1.29 acreé.'

Groundwater sgeping into the mine workings would be piped from the shaft to

these ponds, and surface runoff from the ore stockpile area would also be



diverted to thém for settling of suspended solids and subsequent evaporation
of the liquid portion. Collected sediments in the bottom of the ponds would
be cleaned out periodicélly and ttansférted to waste or ore stockpiles
depending on the U30g content of the material, Access to the ponds would be
provided by existing roads.

'As for the P-15 Mine, it is not possible to accurately predict the actual
aﬁounc of water flow into the mine:. However, the P-17 Mine would be aﬁout‘
4,000 feet up dip of'éhp P-IS‘Mine so it seems reasonable to anticipate less
inflow into the P-17 Miﬁe. During mine‘dgﬁelopment, an accurate estimate.
of the inflow‘rate would be obtained. If a larger inflow.raté was indicated,
additional pond area would be consgructed or a pipe line would be built to
;arry the excess water to the P-10 holding pond in the Soﬁth Pagﬁage Pit.

About 350 feet northeast of the shaft, two sewage lagoonS'would.be
built, Each lagoon would be about 100 feet long by 70 feet wide, and they
would be of sufficient capacity to dispose of All organic wastes from the
ﬁdne.' Bothilagoons would occupy about 0.72 acres. They would be built in
accordance with state standards and regulations, and plans would be sub-
mitted to the New Mexico EIA for,approval prior to c0nstru9ﬁionf The lagoonéu,
would not.be associated with any other éanitation.facilities; and existing
roads would provide access to them.

Water for tﬁe mine and surface ‘facilities would be provided by a well

located in or near the mine yard areé. The well would be completed either

in sandstone unité of the Brushy Basin Member or in the Westwéter Canyon

Member of the Jurassic Morrison Formation depending upon the quantity and

- quality of the water from the producing sands, -The mine and'suppqrt

facilities would require about 30 gallons per minute from the well.
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Approximately 10,900 feet of surface power lines would be required to
bring electricity to the P-17 Mine's facilities and ventilatioq boreholes.
Erection of~£hése lines would cause virtually no sufface disturbance except
for the very small areas needed to seg the power polés in the gound.
Existing‘roads’would be used for access.duriﬁg construcﬁion of the lines
and the power cables would be pulled through and inétnlled manually. The
lines would_be removed at the end of the mining operations.

- Each of the sixteen ventilation shafts required by the mining operations
would.neeé a minimum site afea of 7500 square feét (150.feet long by 50 feet
wide) to set up the drilllrig and supporting equipment (Phoco,B); This
would result iﬁ surface disturbance to aﬁout 2.76 acres total. Existing
;xploration roads would provi&e access to the sites.

Throughout the life of the mine, the mine yard, vent shaft areas,

seyage lagoons, and the settling ponds would be fenced.

D,  Ore froceSsiqg
The sre prddueed at each mine would be hoisted to the surface through
the prodﬁction shafts to be stockpiled within the mine yards. Only one or;
at most, two days production would be located in the yards at any given time

as it is anticipated that the ore would be trucked daily to existing stock-

‘pile areas about 1 mile east of tﬁe P-10 Mine; At the approved P-10 stock-

pile locations, the ore would be loaded into rail cars and then transported
by the Atchiéon, Topeka, and Santa Fe Railway (AT&SF) to the_comp;ny's
operating Bluewater Millrwh}ch is about 50 miles to the west near Grants,
New Mexico.

The Bluewater Mill currently has the capacity to process 3,500 tons of
ore per day. The mill utilizes an acid-leach hydrometallurgical process to

tecover and concentrate the ore's natural uranium into a precipitated and

12



dried product known commonly as yellowcake (U30g). The ore from the P-15
and P-17 Mines would be used és_feed material for this process with the
resultant yellowcake being sold to a utility'company for further processing

and ultimate use in nuclear powered electric generating plants.

E. Reclamation

The reclamation programs for the P-15 and P-17 Mines would be essentially’

the same. Upon the cunclusion of operations at each mine, all mine openings

“would be sealed in accordance with regulations in effect at that time, and

reclamation operations would commence, It is anticipated that it would také
approximately 2 months at each mine to complete the reclamation work.

- The haulage and access roads and vénﬁilation shaft areas would be
Y ;
~

v graded, scarified,,limed“if ﬁecessary, ahd then seeded. The mine yard areas

would be covered vith the.tbpsoil that would be rémoved and stockpiled at
the start of surface opératidns with seeding to follow.
Sediments that would have collected in the settling ponds would be

removed and transferred to waste or ore stockpiles depending on the U30g

‘content of the material. The ponds would then be backfilled, graded, and

seeded. The sewage lagoons would be backfilled, graded, and seeded.
According-to state law it would be permissable to bury the residual waste
material in the lagoons. |

According to Agreement 16 of the involved Lease 4, all reclamaﬁion'wprk
would be to the satisf;ctibn of the Superintendent of the Southern Pueblos
Agency of the BIA. The disposition of the~perm$nent Structures erected for |

both operations would be carried out according to Agreement 3 of said lease.
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F. Related Actions

Two proposed actions relating to New Mexico's uranium industry are
currently pending before the Conservation Division of the U. S. Geological
Survey. iPlans for the Kerr-McGee Corporation's Church Rock IT and III
Mines were submitted April 14 and August 28, 1975, respeptively. These

proposals involve underground uranium mining operations on Navajo Tribal

Uranium Leases 14-20-1603-9986, -9987,-9988, and -9392 which are located in_

Township 17 North, Range 16 West, N.M.P.M., on the Navajo Indian Reservation,
McKinley County,.New Mexico. Environmental analyses have been completed for
each of the plans, and approval of the plans by the Navajo Nation and the
BIA was granted in June 1976.

The Kerr-McGee Corporation's suppleméntai mining plan for proposed.
changes in their qpera;ing Church Rock I Mine (uﬁderground uranium) was
#pproved June 22, 1976, after concurrence was given by tge Navajo Nation and
the BIA. This plan was submitted July 28, 1975, as a supplement to the
6riginal mining.planjtﬂat was approved June 11, 1971. The plan involves
Navajo Tribal Uranium Leases 14-20-0603-9987, -9988, and -9990 in Township
17 North, Ranges 15 and 16 West, N.M.P.M., on the Navéjo Indian Reservation,
McKinley County, New Mexico. | |

‘ Another related action, Gulf Mineral Resources Company's mining and
reclamation plan for the Mariano Lake Mine, was recently processed and
approved by the Cbnset&ation Division. This plan was submitted June 26, 1975,
and provides for a small.underground uranium mine on Navajo Allotted Uranium
Leases 14620-050331345, -1349, and ~i351 located in Township 15 North, Range

14 West, N.M.P.M., McKinley County, New Mexico. The environmental analysis

for the proposal was completed May 10, 1976, with approval coming June 4, 1976.



: (P\l } According to officials for The Anaconda Company, the company is currently
"~ in the process of composing a comprehensive mining and reclamation plan that
would cover all of 1its opeh-pithnd underground uranium mihing operations at

the Jackpile-Paguate Minesite, This plan will be submitted to the Conservation

Division upon completibn.
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II. Environmental Considerations of the Proposed Action

A. Geology )

1. Physiography

The Anaconda Company's Jackpile-Paguate Minesite lies almost ip the center
of the Laguna Uranium Mining District which is an area of about 535 square
miles on the east_side of thé Colorado - Plateaus physiograpbic.provinceA(Map c)
(Moench and Schlee, 1967, p. 3). Structurally, this area is in the south-
easﬁern part of the San’Juan'Baéin, a-b:OAd toﬁbgraphic depression character-

ized by broad open valleys and mesas and local deeply incised drainage

~ features. Thbe Mount Taylor volcanic field is located to the north and west

of the area (Dinwiddie, 1963, p. 217).

The Laguna Dis;rict is loc;ted in mesa couﬁtry that is typical of much .
of the Colorado Plateaus province. Mesa Chivato, the largest and highest, :
mesa, rises to an altitude of 8,000 feet above sea level on the northwest
side of the district with its flat la;a top covering about 400 square miles.
Mesa Gigén;e riaes‘to an altitude of hore'than 6,500 feet on the southeastern
siée, and the similar but much smaller Mesa Prieta is located on the north-
eastern side about 14 miles east of Mesa Chivato (Map A). Between these
prominent landmarks aré smallér‘mesas and benches. The northeas:ern part
of the district is éhgracterized by low mesa and bench topograﬁhy, and in
this area as well as farther south, éhe land sdtface_is pieréed by several
volcanic necks. that rise abruptly to as much as 1,000 feet aboye the
surrounding landscape (Moench and Schlee, 1967, pp. 3-4). From the southern
part of Mesa Chivato, thé roughly conical Mount Taylor, a large inactive

volcano, rises more than 11,300 feet above sea level and more than 5,000

feet above the valley of the Rio San Jose to the -south (Hunt, 1936, p. 36).
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The perennial Rio San Jose is the main draihage in the Laguna District.
It drops from an elev#tion of about 5,900 to less than 5,600 feet from west to
east, and it is entrenched 20 feeg or more over most of its length. A few
miles southeast of the district, it joins the Rio Puerco,-a tributéry of the
Rio Grande (Moench and Schlee,A1967, P Q)thich flqws continuously oﬁly
during the wet season. The Rio Puerco drains the west fiank of the Nacimiento
Mountains forming the east boundary of the district (Hunt? 1937; p. 37).

Several arroyos join the Rio San Jose from the north and south, but
ordiﬁarily most of them flow only after summer thunderstorms. The largest:
of fhese arroyos are the perennial Rio Paguate andvthe intermittent Arroyo
gonéhas which drain the area to the north of the Rio San Jose and the Arroyo
Colorado whiéh drains. the broad valléy to the south. The Arroyo Salado
drains the northeast corner of the district and joiné the Rio Puerco to the
east (Moench and Schlee, 1967, p. 4). All the main streams and tributaries
are entrenched into arroyos cut in the alluvial fill of the valleys. These
arroybs'carry very large quantities of wéterlimmediately after heavy -

pteéipitation, and occassionally the waters rise over the banks and spread

~out as sheet floods (Hunt, 1937, p. 37).

The proposed mines would be located on the steeﬁly sloping northeast
flank of Black Rim ﬁesa (Maps B and D) where elevations range from about
6900 to 6000 feet above sea level (Photos A, H, I; J, K).'iThe surface is
cut by several northeast trending dry,washes_tbat channel surface runoff

toward the Rio Paguate.

2. Stratigraphy

‘The San Juan Basin is characterized by a sedimentary fi1ll of marine and

continental rocks several thousand feet thick and from Paleozoic to Quaternary
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in‘age. These sedimentary beds dip gentlyvfrom the basin margins toward

~ the center, and intrusive igneoﬁa rocks of Tertiary and Quaternary ages occur
locally around the bagin margins, The southern part of the Colorado

Plateaus provinée, the Datil volcanic field (Map C), is characterized by an
extensive covering of 1avas and associated continentél sedimentary rocks
that.total several thousands of.feet in thickness (Hilpert, 1969, p. 9).
Table I in Appendix II shows the‘regional stratigraphy as modified from
Hilpert's compilation (1969) with the rep:esentative thicknesses of the
stratigraphic units (NMEI, 1975, p. 159).

The_Jackpiie-Paguate Mine area is located in the southeastern part of
the San Juan Basin, east of the Mount Taylor volcanic field. Rocks ranging
in age from Late'friassic to Recent crop out in or nedr the area, and the
Fegional dip of the beds is northward to northwéstward atvabout 2 degrees.
Minor faults and folds éary the dips locallj (Dinwiddie, 1963, p. 217).
Colﬁmns 2 and 3 in Appendix IIléhow thé stratigraphy in the areas of the
P-iS;and P~17 mines respectively according to The Anaconda Company.

lThe primary.hoét for uranium deposits in northwestern New Mexico is
the Morrison Formation of Late Jurassic age. The Morrison ig-400 to 800
feet thick and generally consists of mudstone (gray, maroén, buff), vari-
colpred claystone, and medium-to coarée-grained sandstone (gray to
rgddish-brown). The sandstone is arkosic and locally conglqmeratic and
locally contains conéeﬁtra&ions of carbonaceous materials. The Salt Wash,
Recapture,IWestwater Canyon, and the Brushy Basin Members. make uﬁ the
Morrison Formapion from basé to top, but the Salt Wash Member occurs only

in northwestern San Juan County (Hilpert, 1969, p. 19).



In the Laguna District, the-Morrisqh Formation i8 composed moétiy of a
relatively thick Brushy Basin Member and markedly thiﬁner WesgwaCer Canyon
and.Recapﬁure Members. it atfaihs its max{mum -thickness of about 600 feet
in tﬁe central part of the district from where it thins laterally., Southward
it is beveled under the pre-Dakota erosion surface, and it is absent in the
southern part of the district (Hilpert, 1969, p. 71-72).

The Recapture Member in the district ranges from 0 to abouf 100 feet in
thickness with a probable average of about 25 feet. It is composed of
alternating grayish-red and greenish-gray mudstone, siltstone, sandstone,

and a few thin beds of limestone. The oﬁerlying Westwater Cényon Member -

ranges in thickness from 0 to more than 100 feet with én average of about

50 feet. It ie thickest in the northern part of the district from where it
thins southward, and locélly it grades into the Recapture. It consists of

grayish-yellow to very pale orange, fine-to-coarse-grained, friable sand-

~ stone (Hilpert, 1969, p. 71-72).

The Brushy Basin Member overlies the Westwater Canyon and makes up

most of the Morrison Formation. From the central part of the district where

‘1t is more than 300 feet thick, it thins laterally most markedly southward

and is cut out in the soutbern part of the district under the pre-Dakota
erosion surface. It is composed of grayish-green bentonitic mudstone and
some sparse thin beds of clay-rich sandstone. In the lower part it con-
tains sandstone lenses similar to the Westwater Canyon which are generally

less than 20 feet thick but locally as much ésvSS feet thick. In the

-central bgtt of the district, the Brushy Basin contains, in its upper part,

. the Jackpile sandstone which is the main ore-~bearing unit (Hilpert, 1969,

p. 71-72),
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The Jackpile saﬁdstone containa‘nearly all the known deposits in the
Brushy Basin Member, and all the principal deposits in tha Morrison
Formation, in the discriét. It is a tabular body about 15 miles wide by
35 miles long extending from the vicinity of Laguna to the vicinity of Mesa
Prieta., It bhas a maximum thickness of about 200 feet a few miles north of
Laguna from where it tapers to its margins and, to the northeast, splits
into two fingers. The Jackpile consists of a -yellowish-gray to white,
friablé, fine-to medium-grained, fluvial sandstone that genéralky grades
fro@ coarser-grained subarkosic material ét the base to finer material at

the top (Hilpert, 1969, p. 71-72)..

N 3. Structure |

fhe Laguna District isulocated mainly on the east limb §f the McCarty's
gyncline which dips gently northwestward into the San Juan Basin (Map E).
On the east side of the district the beds are doyndropped along the north-
ﬁrending, faulted Ign;cio Monocline into the Rio Grande trough,.aqd the
volcanic rocks of Mount Taylor cover the western side of the district.
Numerous volcanic centers, flows, dikes, and aillsuaré located throughou;
the district and mark the northern part of the Datil volc#nic field
(Hilpert, 1969, p. 72).

Three periods of tectonic activity are generally recognized. Jurassic

.deformation resulted in two sets of low amplitude folds, one trending east

‘to northeast and one trending north-northwest. This folding was accompanied

by sluhping and internal -faulting of unconsolidated clastic sediments and

'_by the.formation'gf peculiar cylindrical subsidence structures or sandstone

'pipes. The folding also influenced sedimentation. Lat Cretaceous to .

middle Tertiary deformation caused the tilting of the beds to the northwest.
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.The tﬁird ﬁeriod'of activity occurred frbm middle to iate Tertiary time and
possibly extended into Quaternary time. This period marked the subsidence
and sedimentation of the Rio Grande trough a;d produced the north-trending
normal faults, the faulted monocline along the west border of the trough,
and the joints in the sedimentary rocks. The fracturing was accompanied
by the emplacement of numerous dikes and sills.(Hilpert, 1969, p. 72).
There are no recognizable geologic structures in the proposed mining
' area. The regional dip of all the involved sedimgnté, Jurassic and
vCretaceous, is verj shallow, about 2 degrees to the northwest. A smali
verﬁical diabase sill which has a maximum thickness of 2 féet and a north-
northeast trend has been mapped and may extend into the area, but the
extensive colluvium cover in the area (up to 100 feet thick) effecfively

hides most features. Generally, there is very little geological disturbance

in the area (The Anaconda Company, 1976).

4. Nature of Deposit

In the Laguna District, the largest uranium deposits are in the Jack-
pile‘sandstone unit of the Brushy Basin Member. The deposits may be composed
of éne or more semitabular ore layers‘that range from almost équidimgnsional

L/t:cyst:rong.ly elongate in plan view. The layers are figuratively suspended-
within the host sandstone (Moench, 1963, p. 159), and they range in thickness
from only a few inches to as 'much as 20 feet and occur in multiple un;ts that
are as much as 50 feet‘thick. The deposits' lateral dimensions range from a
few feet to several thousand feet (Hilpert, 1969, p.74). _The br{ncipal ore
minerals of the relatively unoxidized parts of depésits are coffinite and

uraninite which are intimately mixed with carbonaceous matter (Moench,

1963, p. 159).


file:///much

The P-15 ore deéosi:s are vértically diptributed f:om'the base to the
top of the Jackpile sandstone at depths ranging from 470 to 650 feet. They‘
range from 3,000 to 3,600 feet in length, from 400 to 1,400 feet in width,
and from about 6 to 65 feet in thickness. The ore has an average thiékness
of about 15 feet. In areas where the ore bodies are stacked, the separation
between'tbem ranges from 10 to 38 feetvwi;h.an épproximate average of 20
feet. The P-15 ore.bodies contain 517,644 tohs of ore with an average
grade of 0,237% U308(ihe Anaconda Company, 1976).

» The P~17 ore deposits, hoﬁever, are located in the upper two-thirds of
the Jaékpile sandstone at depths of about 260 to 590 feet. Here the ore
bodies vary from 4,000 to S;OOO feet in length, from 200 to 1,600 feet in
width, and from 6 to 35 feet in:thickness. Awgrage thickness of the ore
is about 10 feet. Stacked ore bodies are separated from 10 to>33 feet with
an average separation of ébout 20 feet, The P-17 ore bodies éontain

594,666 tons of ore with an average grade of 0.23% U30g (The Anaconda

.- Company, 1976).

5. Geologic Hazards

There are no known potentially serious geological hazards in the pro-
posed mine area. The colluvium in the area appears to be well stabilized |
with no evidéﬁce of any recent significant slippage (The Anacqnéa Company,
1976).

“Based on available data, the seismic risk for the project area seems
low. An earthquake with:.a magnitude of 5 is possible in the Grants area

about 30 airline miles to the west, but it would probably have a negligible

‘effect on the project area (NMEI, 1975, p.174) (See Figure 1 and Tables 1

and 2 in Appendix III). The Rio Grande rift, a prominent chain of
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structural depressions that extends southward from south-central Colorado

‘through New Mexico, is about 35 miles minimum southeast of the propdsed

project area. Investigaéions have conclﬁded that the portion of this
structure extending from Albuqueréue to Socorro has the highest seismic
risk, and it is estimated that the laigest shock along this structure in
a 100 year period would have a magniﬁu&e o£-6. A magnitude 6 shock at a
distance of 35 miles wbuld probably ﬁot,have a significant effect on the
project area (NMEI, i974, p.91)(See Figure 2 and Tabiesv3 and 4 in
Appgndix'III).

V'Suﬁsidence of the strata ovérlying thé under ground mine workings would
?ot be excessive, if any at all, depending on certain combinations of ore

depth and thickness, mining extraction, and strength of the overlying

'fstrata.l After the extraction of smaller deposits in most uranium mines in
the distficts, caving over the mined out areas stops when the increased

 volume of the caved rock fills the void. In addition, caving of the less

compétént sandstone freqﬁently ceaseé upon reaching a stronger layer of
in&urated shale within a vertical distancé of less than 30 feet.

It would-be possible, however, that over ﬁhe thicker §relbodies or over
stacked ore bodies with minimum vertical separation, the subsidence of over-
lying strata could be significﬁnt enough to result in some surface expression.
This would probably be only a gentle depression in the surface over the.
undergrOund wbrkings, and it would not be considered‘necessary to have the

company establish and ﬁonitbr survey grid: systems. over the mine workings in

 _order to detect surface subsidence during pillar removal.. The closest

.permanent structure that could possibly be affected by surface subsidence

is State Highway 279 which, at its closest point, comes within about 500
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 feet of two small ore pods at the southeast end of the P-17 Mine (Map B).

Considering the location and size of the ore pods, any significant adverse

éffecc on the highway is very improbable.

6. Other Mineral and Non-Mineral Resources

There are no other known mineral or non-mineral resources in the

propdsed mining area (The Anaconda Company, 1976).

7. Solls
The main soil type in the proposed mining area is probably a shallow,

fine textured, slowly premeable, and moderately eroded soil that is developed

‘from basic igneous (basalt) rock. It occuré on moderately steep to steep

slobes (12-55%) (The Anaconda Company, 1976). See Appendix IV for a des-
cription of the soils in the area.

B. Atmosphere

1, Me;eorology

The climate of most of the Laguna District is semiarid. During the
summers, the days are generally hot, but éhe dry atmosphere and almost

continual breeze prevent the high temperatures from being ﬁnpleabant, The

~ summer nights are invariably cool. The winters are moderately cold with

freezing temperatures prevalling during the winfer nights. Generally, the
winter days are coméaratively warm and pleasant (Hunt, 1937, p.37). Day-
night temperature differénces are much greater in New Mexico than they are
in humid areas with_most weather stations showing an average dihrnal
vﬁfiatfbn of ffbmfjoo to 40°F (NMEI, 1974, p.38). Mean ;ﬁnual teﬁperatures
for New Mexico stacions~decreaseiabout 5°F for every 1600 feet of elevation

increase (NMEI, 1974, p.40).

The mean yearly temperature for the-Jackpile-Paguate-areh is about



53% (Mudgett,bP*IO, 1975, p.S).iwyh;ed on 26 years 6f records for San Fidel
which is about 11 miles west of Laguna, freezing temper&tures (32°F and
below) do not occur during May to October (NMEI, 1974, p.40). -In 1975, the
ma*imum and minimum temperatures at Laguna were 95°F and -4°F respectively
(White, 1976, oral communication).

| The annual precipitation in the Jackpile-Paguate area ranges from 4 to
18 inches (Mudgett, P-10, 1975, p.ﬁ) with an average of just under 10 inches
(Gregg, }976, 6rai commpnication)(See Figure 1, Appendix V). Showers
usually occur in May vifh harder, downpour type rains in the middle summer
months (July-August) and early fall being common (The Anaconda Company,
{953, p.8). A steep preciﬁitétionAgradient.exists in.the area as Mount

| Taylor recgives about 30 inches of annual rainfall (Gregg, 1976, oral
communication). Table I in Appendix V shows the mean p;ecipitation (inches)
for stations in the Mount Taylor area,

Central‘New Me*ico receives about 757 of the available winter sunshine
and about 80% of the possible summer sunshine} The annual average for
Albuquerque is 77%. Similar figures should apply to the proposed mining
area, but the amount of sunshine is decreased on the slopesvof Mount Ta&lor.;
by cumulus cloud build-up during the summer months (NMEI, 1974, p.40-41).

RelativeAhumidity in New Mexico is generally low. It remains below
207 much of the time, and readings to 47 have been recorded. The lafge
diurnal variations in. temperature cause a large difference in maximum and
minimum relative humidities (NMEI, 1974, p. 41). | ,

There are no air-circulation data for the prosted Qining area, but
a 4-year summarf of the winds at the‘Langmuir Laboratory about 17 miles
soéchwest of Socorro (Maij(eIéfation 10,630 feet MSL) may be.useful for

some purposes and is presented in Table 2 of Appendix V. It should be
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noted that air circulation patterns in northwestern New Mexico are governed

by‘the local topography and the daily surface heating regime (NMEI, 1974,

~

'pc 41‘45)0 . ’ /

'1Severe weaﬁher occurrences are uncommon in the Jackpile-Paguate area
altbough flgsh floods and severe water run-offs thch result in cénsiderablé
erosion are usual experiences in the July-August period when there is
signfficant precipitatiqn; Summer thunderstorms are occassionally -
accompahied by high winds and small hail (1/2-inch diameter or smaller),
but large hail (larger-than;3/4-inchvdiametef) is infrequent. Heavy snows
(defined by the National Weather Sgrvice as 4 inchesin 12 hours or 6 iﬁches

in 24 hours at lower elevations) may occur six to twelve times per year.

I'Tornadoes-ip the area would be rare but not impossible (White, 19765 oral

communigation). )

. - ' § .
The proposed mining operations should have no effects on the meteoro-

logical conditions in the area, nor vice versa.

2. Air Quality

Particulate data for the Paguate area collected by the New Mexico EIA

in 1975 indicate an annual geometric mean of 36.8 ug/m3 for total suspended -

particuiéée matter, This is wéli below ﬁbe maximum allowable concentration
of 60vug/m3 undér_the'EIA standards and 75 ug/m3 under Federal stgndards
(see Appendix VI for air quality regulations and déta)(Rinaldi, 1976;
written.tommuniéétion).v |

The proposeé'mining.operations'should have no significang'adverse
eféects 6n’the air quality in the area, However, a cercain amount of dust
would be cregted by the site‘preparafion and'foad construcfion'pbases of the

initial surface operations, by vehicular traffic on the access and haulage .
_’ S '/"u,",‘ B / X - . N )

roads, and by>reclamation operations. This dust would be only temporary,

I,



and problems could be avoided or Qinimized by applying adeQuate amounts of
wétér to excessively dusty areas and roads. | |

Ore and waste rocktstockpiles should not be significant sources of
dust due to the large size of the smallest run-of-mine particles and the
nagural dampness of the material., High winds could cause a small amoﬁﬁt
of airborne dust, but most of it-should séétle within a short distance
because of the farily heavy particle weight; Purthermore, the ore stock-
piles would be quite small (1 or 2 days production maximum at eﬁch‘mihe)
as discussed in Section I.D., and the waste rock would be used to.1e§e1 the.

mine yards and would therefore be compacted to a certain degree. The

- loading and unloading of ore and waste material should not create any

~

appreciable amount of dust.

Air pollution from the exhaust gases of surface equipment (loaders,
bulldpzers, haulage trucks, etc.) should be insignifican; due to the small
amount of equipmenf required and the use of appropriate pollution control
devices.

Dust problems in the mines themselves could be controlléd.with the
effective use of water and should have no effect on the surface<afmpsphere. R

Contamination of the mines' atmospheres by fumes from the detonation of

Q'exploéives, radon gas from radium disintegration, and exhaust gases from

approvéd diesel equipment would Be maintained within acceptable limits by
the mines' ventilation systems. Frequent monitoring by authorized mine
personnel, Mining Enforcement and Safety Administration (MESA) inspectors,

and the New Mexico State Mine Inspector would assure compliance with the

“applicable regulatory standards and would provide the basis for any

required changes in the veﬁtilation‘gystems.
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The ¢ontaminated mine air exhausted through the various ventilation

ghafts (heated air and some fine particulates) would be rapidly dissipated

in the ambient surface éﬁmosphere without adverse environmental effects.

The 1971 and 1972 analyses of large ambient surface air samples by the

Kerr-McGee Corporation at its uranium mines in the Ambrosia Lake district

indicated no radiological contamination over the natural background count
(0.15 working levels concentration) within a 150-foot radius of the bore-

hole exhaust vent and a very low level of concentration at a distance of

:25 feet. Similar results from parallel testing during the same time period

were obtained by Edward ‘P. Kaufman, Program Manager, Radiation Protection,
Ngw Mexico EIA (Cleveland, }975, oral communication).

Tﬁe evaporation of the water retained in the settling pénds and #ewage
lagoons could create a local high moisture anomaly in the air. This should
not have a significanc adverse effect on the environment but could, in facc;
be beneficial to the local Qegetation, There sﬁould be no préblems with

odors from the sewage lagoons due to their remote locations. Chemical

"~ treatment of the lagoon water could reduce any odor problem to an accept-

\

able level.
The Anaconda Company has established a high volume air sampling station
and currently monitors ambient air concentrations on a continuous basis.

According to the company, the particulate levels have been well below the

regulatory standards. The company plans to expand the program by

‘establishing meteorology monitoring stations and by locating additional air

sampling stations at strategic locations (The Anaconda Company, 1973, p.10).
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“ 3. Noise

Noisé created by the probosed opergtions should not be a significant
problem since thefe are no residences in, or in close proximity to, the area,
The majority of the operations that would create noise would be conducted
underground and would not affeét the surface, Undergroﬁnd noise would be
maintained within acceptable limits as prescribed by MESA and the New Mexico
Stéte Mine Inspector by the use of recommended muffling devices on mining
equipment and by the use of hearing protection equipment By mine personnel.

The major sources of noise Qn the surface would be the‘loading and
haulage equipment and the fans on the ventilation boreholes, neither of
which should create a significant adverse effect. Noise from the small
amount-of loading and haulage equipment would be intermittent and not all

of the vent holes would be equipped with fans at one time as discussed in

' Sections I.B. and I.C.

C.  Hydrology

1. Surface Water.

The main stream in the Laguna bistrict is the perennial Rio San Jose
(Map F) which is entrenched 20 feet or more over @os; of its leﬁgth. It
drops drom aﬁ altitudg,bf about -5,900 feet to less than 5,600 feet from
west to east and joins the Rio Puerco, a ttiﬁﬁtary of the Rio Grande, a few
miles southeast of the district. The Rio Puerco drains the west flank of
the Nacimiento Mountains but flows contihgously only during the wet season
(Moenqh and~Sch1ee; 1967, p. 4).

The Rio San Jose is joined by»several-étroyos from the north and south,
Eug‘tbé majority of%théééfflow'only after heavy precipitation. The largest

such arroyos are the perennial Rio Paguate and the intermittent Arroyo
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:<f” .Conéhaé which drain the area to the north and the Arroyo Colorado wbich
drains the broad valley to the south., All the main streams and tributaries
are entrenched into arroyos cut in the alluvial fi11l af’the valleys. The
arroyos carry large quantities of water immediately after heavy precipitation
and occassionally thé waters rise over the banks and spread out as»sheet.

. floods (Hunt, 1937, p. 4). | |
-Iﬁ>the mining leaaebarea, the main streams are the Rio Paguate and Rio
Moquino. These éo-c;lled perennial‘streams are sustained by springs that
issue from mesas northwest of Paguate (Dinwiddie, 1963, p. 218), and they
join in the Jackpile-Paguate mine area to form the Rio Paguate which flows

R énto the Paguate Reservoir and hence into the Rio San Jose. The steeply
sloéing surface of the proposed mine'area_is cut by several northeast
ttending_dfy arroyos that channel surface runoff toward the Rio Paguate

(:, dufing heavy precipitation. .

The main bodiesvof ponded water in the area are the Paguate Reservoir,
the New Laguna Reservoif and a small unnamed reservair in the villagé of
Paguate (Map F). The ?aguate Reservoir is about 2 to 3 miles goutheast of

~the proposed mines and retains the flow of the Rio Paguate about one-half
milé northeast of its intgrsection with the Rio San Jose. The New Laguna
Reservoir is located on the Rio San Jose about 5 miles southwest of the
proposed mines. The small reservoir in Paguafe retains the flow of some
small sireams flowing from mesas to the northwest. There are numerous
small, natural or man-made water catchments 6utside the propoéed mining
area, buffthese probably hold water only intermittently due to ‘evaporation
fand seépage.

(:;f At ghe pfeseﬁt time, no major use is made of thé surface waters in Ehe

area. At some time in the past, the water in Paguate Reservoir was used for
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irriéatién purposes, but this reservoir,iand the New 'Laguna Reservoir, are
currentl& nonfunCtibning due to sediment filling.

~The ptoposed mining operations should h;ve little effect on the surface
watergs in the area due td the absence of any ﬁajor sourées. Anaconda would
nét impound or restrict any surface water although the ore storage areas in
éach'mine yard would be surrounded by a berm to divert surface runoff. The
sewage lagoons and settling ponds would not be located in any drainageways,

and ‘the settling ponds would be lined to prevent seepage.

2. Gropnd Water

The principal aquifers in the Jackpile-Paguate minesite area are the
alluvium along the kio Paguate, the ires‘Hermanos Sandstone Member of the
Mancos Shale in the Western‘part of the area, and the sandstone beds of the
Brushy Basin and Westwater Canyon Members of the Morrison Formation through-
out the area (See Table 1, Appendix 1I)(Dinwiddie, 1963, p. 217).

Quaternary alluvium is exposed along the Rio Paguate and the tributary

Rio Moquino. Although the alluvium along the Rio Moquino and the lower

part of the Rio Paguate is not used as an aquifér because of the water's

N .
high dissolved solids content, the water in the alluvium along the upper

part of the Rio Paguate is potable. Welis drilled west of Pagugte to test
the éuality and Quantity of tﬁis water showed that the water was suitable
for domestic use and'that yields of 10 to 35 gallons per minute (GPM)

c¢ould be sustained. In one well, water in the lower part of the alluvium

was under értesian pressure and flowed at a rate of 13 GPM (Dinwiddie,

1963, p. 218).

The sandstbnéé in the Tres Hermanos Sandstone Member are the only units
of the Mancos Shale that yield potable water, generallygyielding_from 5 to

20 GPM. Altﬁovﬁh larger yields have peeh_reported, yields greater than



20 GPM would not be expected in the area (Dinwiddie, 1963, .p. 217-218).

The Westwater Canyon Member of ‘the Morrison Formation yields75m811
| am&unc of potable water, between 8 to 10 GPM, to a few wells in the area.
The sandstone beds of the Brushy Basin Member reportedly yield as much as
20 GPM of .water east of the area, but this Qater bag a rather high dissolved
solids content. The Jackpile unit of the Brushy Basin is not considered to
be a good aquifer although it reportedly yields from 8 to 10 GPM of water to
one well in the area (Dinwiddie, 1963, p. 217).

The Quaternary alluvium Aquifer'is recharged by runoff which infiltrates
to the west and north. The Brushy Basin and Westwater Canyon aquifers crop
out in ﬁhe,valleys and the Tres-Hermanos aquifers crop out extensively in the
area; recharge of these aquifers is probably limited to preéipitation on and
runoff over the outcrops (Dinwiddie, 1963, p. 217-218). It is doubtful that
;hepe;is significant communiéafion betwéen aquifers, and there are né known
natural discharges for the aquifers in the area.

There are numerous wells in tﬁe Jackpilé-Paguate area which supply water
for domestic and ihdustfi&l use. The Paguate municipal water supply is a
flowing artesian wel} completed in the alluvium-aloﬁg,the Rio Paguate at a
depth of About 75 feet. Th;ee other wells in the area, believed to be
former uranium exploration drill holes equipped aé water wells, are the
prope#ty of The Anaconda Company and aré used to supply potable water as
well as water for equiﬁment washing, etc. (Mab G) (EPA, 1975, P. 57-58).

One of these wells. supplies dpmestic water for the Jackpile Mine offices
and the mine housing area from the Jackpile séndstoné at a rate of about
35 GPM. The P-10 Mine weil is completed in the Brushy Basin Member to a

depth of 465 feet and yields about 35 GPM for the mine's surface and under-

ground uses (Mudgett,'P-IO,_1975, p. 10-11).  Map G shows the locations of



O

several wells in the jackﬁile—?aguéte minesite, But'only tﬁblot threc of the .
wells shown are. still productive,

Waté: for the proposed.mines would be sﬁpplied by a well in or neér the -
mine yard at each shaft location as discussed in Sections I.B. and I.C.
These wells would be completed.in sendstone units of either the Brushy Basin

Member or the Westwater Canyon Member of the Morrison Formation dependiné

on the quantity and quality of the water from the producing sands. Each

mine would require about 30 GPM from each well.

The proposed mining operations would have only minor impacts on ground

water availability in the Jackpile-Paguate area as acknowledged by the Water

Resources Division's hydrologist in his memorandum repért (Appendix VII).

The P-15 and P-17 ore bodies are located up the dip slope from the operating

. P=10 Mine, and would, therefote, pfpbably be at least partially within the

cone of depression created by this pressure sink. Furthermore, the ore

are :
bodies/located in strata that are naturally drained by surrounding ravines.

vand cahyons, and the Jackpile Sandstone which receives very little re-

memorandum report, "In this area mining will be done at or just below the
water table, so yields from the relatively impermeable material will be low
and drawdown will be small."l |
Although'the amount of water that would be encountered in each mine is
expected to be.small, the hydrologist's report expressed concern aboﬁt the
a&equacy of the mines' settling ponds. Should the mine water discharge
rates exceed the capacities of these ponds, Anaconda would either construct
additional ponds as necessary or construct aApipéliné to route the excess
water to thelP-loﬂholgingfpond_as discussed in Seétions I.B. and I.C. The

additional pond concept seems to be the most environmentally sound due to

charge cr0psvout close to the proposed mines. According to the hydrologist'q

<
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the'poasiﬁility of‘leaks in, or accidental rupture of,.che'pipeline.

Furthermore, the settling pond system should be,dgsigned.to provide a means

for doing maintenance wofk on any one of the ponds without stopping the

operation of the entire system., This would probab1y4consist of adding one
or two auxiliary ponds to each system and equipping each pond in the system
with by-pass valves so that each pond could operate independently.

In addition to mine dewatering, the proposed mines' water wells would
require the extracti;n of ground water from one or more aquifers in the area.
However, because each mine's water requirements #re modest, this additional
utilization of grouqd water should not be a significant impact.

N The aquiférs in the area should not be disturbed significantly by‘

subsidence of the strata overlying the mining voids since such subsidence

should not be excessive or extensive as discussed in Section II.A.S.

: 3. Water Quali;x_

‘Watef duality data for the surface waters in the Jackpile—Paguate area '
are scarce. According to & study conducted by the U. S. Environmental
Protection Agency (EPA) in 1975, stream samples taken from the Rio Paguate
and tbe Rio Moquino (Table 1, Appendix VIII) showed a definite increasg.in
Radium-226 (R8226) and selenium concentrations downstre#m from the Jackpile
mining operation indicating that precipitation runoff from the disturbed
land surface adds radiochemical bearing solids to these streams. However,
it should be néted.that only one sample was taken af each location, and
that the radium concentrations were less than 5 pCi/l which 1s less than

the State of New Mexico's standard of 30 pCi/l. Furthermore, the selenium

concentration of the Paguate Reservoir and the Rio San Jose were less than

detection limits (EPA, 1975, p. 31, 33, 35).

34

i



The proposed action Qould'have very little effect qh shrface.water
quality due to the absenée of any major surface water sources :in the proposed
mining area, At.its closest point, the Rio Paguate iszaﬁout 2 miles from the
proposed mines. Surface preparation, road conétruction, wa#te rock storage,
and possibly reclamation work could increase the sediment loads of the small
dry arroyos in the area during surface runoff; however, this should be of
minor consequencé since its time duration would be short and it would have
little or no effect ;ﬁ the Rio Paguate. Surfacevrunoff ovet‘ghe'waste
rock stockpiles could result in the transport oflradiochemical #pécies a
short aistance from the mines. Adequate protection c0p1d be provided by
qping;apprOpriate measures to control surface runoff and by effectively
moni toring surface runoff to detect any problem ageas.

Degradation of surface waters by the seepage of the radioactively
contaminated water from the settling ponds would be prevented by lining the
éonds'wiﬁh an impervious clay and/or plastic sheeting. The New Mexico EIA
does not require the use‘of seepage monitoriﬁg wells with lined settling
ponds, and the sewage lagoqns would comply with stéte sténdards. Althéugh _
a failure of the sewage lagoons' or setcling\ponds’.impoﬁndments, éaused
by excessive surface runoff for example, would be unlikely, adequate
measures should be taken to protect against this possibility. This would
probably consist of constructing‘berms around these areas to divert runoff.

By comparing T;ble 2 aﬁd the Water Quality Criteria in Appendix VIII,
it can be concluded fhat the ground water quaiity in the Jackpile-Paguate
area is generally good. The Table 2 values that are outlined indicate
areas where the water quality standards»are,not met.

During the LEPA study conductéd iﬁ}iQ]S; four wells in the vicidity_of

the Jackpile-Paguate -open~-pit mining Gperations were sampled with



226 yanging from 0.18 to 3.7 pCi/l (Figure 1, Appendix

concentrations of Ra
VIII). The lowest inpe (0.18 pCi/1l) wae recorded at well #233 thch is the
.P;guate‘ﬁunicipal water supply. The other wells; believed to be former
uranium exploration holes equipped as water weils, are the property of The
Anaconda Company and are used to supply potable water and water for equipment
wéshing,vetc. The quality of the water from these three wells is probably
répresentative of the Jackpile Sandstone uni£ of tﬁe Brushy Basia Member of
thé Horrison Formatién, the principal ore bearing unit in the Laguna District,
but the water may contain elevated levels of radium due to uranium mining
actiQities. The high value of 3.7.pCi/1 exceeds the U, S. Public Health
k_§ervice Drinking Water Standard of 3 pCi/l and was recorded at the Jackpile
New Sho% wéll which is a source of potable and nonpotable water. The EPA
subsequently recommended that the continued consumptive use of this water

be stoppéd (EPA, 1975, p. 57). Further sampling by Anacénda (Table 3,
Appendix.VIII), however, indicates an Ra226 concentration of 1.0 pCi/l in |
the water from this well.

None of the wells sampled by the EPA were above the paximum permissable
‘concentrations for the other commdn‘isotopeé of uranium thorium, and
polonium (EPA, 1975, p. 6), but the Paguate water supply contained the
maximum recommended level for selenium (0.01 mg/ 1) (EPA, 1975, p. 59).
Although the EPA noted that the impacts of mining on ground water quality
‘downgradient from the mining operations we¥e unknown due to the lack of
adequate monitoring wells, it also stated "No adverse impacts ftom mining
on the preéent wa;er supply source for Paguate are expected." (EPA,

1975, p. 6).
Ground water seeping into thé E;IS ahd P-17 mine workings would become

radioac;ivcly_contaminated;because the primary minerals to be mined would be



exposed to the oxidizing conditions created by the excavation of the workings.
Leaching of the very low grade mineralization remaining in the rocks
surrounding the mined out areas would also occur. Both of these conditions

would result in the mines' discharge waters having radicactive concentrations

‘greater than recommended limits. Mine discharge water impounded within. the

Pagﬁhte'Pit contained 190 pCi/1 of radium and 170 pCi/l of uranium in 1970
(EPA, 1975, p. 6). This tadiélogical contamination would require that the
mines’ discharge waté}s be iméounded in the mines' settling ponds for sub-
sequent evaporation of the liquid portion. Sediments thaf woﬁld‘collect in
the ponds would be removed periodically and transferred tb ore or waste
stockpiles depending-on their U30g content. It is éqticipated'that the
amount of water to be impounded at each mine would bé émall as discussed in
Section II.C.2; 

Following thq termination of mining opérations in the P-15 and P-17
areas, ground water accumul&ting in the voids created‘by(the miné workings
woﬁld also become radioldgically contaminated. However, the impervious
nature of the Shales-above and below ;he Jackpile sandstone unit should
prohibit substantial vertical migtation of this watér, and typicgl changes
in the lithologic character of the unit should tend to restrict and
localize lateral migration (Mudgett, P-10, 1975, p. 12).

The radioactive contamination of ground water in the proposed mining
area should not be a major adverse impact due to the small amount of water
that would probably be encountered. However, additional proteétion for the
area's ground water resources could be provided by using an adequate
yonitoring system to determine the interactions-between the aquifers and

the mining operations. This would proﬁébly consist of completing several

wells in the proper strata at different locations around each mining area. -
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Degrédatibn of the area's ground vater by the infiltration of contaminated
surface watef should be very minor due to the relatively low amount of surface
funoff occurring in the area and the lithologic characteristics of thé gtrata,
Measures used to prevent surface water contamiﬁation, as discussed above,
should be adequate.to also prevent ground water contamination ffom such events
as failure of the séwage_lagoona‘ana settling ﬁonds impoundments, seepage,

etc.

D. Land Use

1. Land Use in Lease Area

All of The Anaconda Company's‘leases.are used for mining purposes except
for a small centrally located housing area for about thirty §ey mine personnel,
This aré; is on Lease 1, well rembved from ﬁhe surface mining‘activities. The
property ié.posted and fenced at all points of eacy access, and a security |
guard~§tation on the principal access road is manned'iﬁiﬁésfs a day (Mudgett,
P-10, 1975, p. 5). There are no residences in thé propoéed mining area.

Léase 1, which is also called the Jackpile Mining Lease, contains the
company's operating open-pit uranium mines, the Jackpile and Paguate Pits,
as shown on Map G. Although both pits are separate mining operations, they
are comnonly referred to as the Jackpile-Paguate Open-Pit'Mine, and they
occupy an area of something less than 12 seécions in Togﬁships‘lo and 11
North, Range 5 West, N.M.P.M. (The Anaconda Compény, 1973, p. 1). The

Jackpile ore deposit, which outcropped on the. south side of a low mesa,

‘was discovered in November 1951 and active mining began.in 1952 (Moench

and Schlee, 1967, p. 87).. The Paguate ore body, a short distance west of

the Jackpile, was disébﬁéféd by core drilling in June 1956, and ore was

" being mined by 1963 (Moench and Schlee, 1967, p. 97). The mineslare
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currently operating without an approved mining plan (or pldna); but, as

digcussed in Section I.F., The Anaconda Company is presently drafting a

comprehensive mining and reclamation planﬂfor these operations.to conform
with 30 CFR Part 231 and 25 CFR Part 177.

Mining of the Jackpile and Paguate deposits is accomplished using
conventional open-pit methods using rotary blasthole drilling rigs,
amponium nitrate-fuel oil blastiﬁg agents, electric shovels, and diesel
powered front-end lo;ders‘§nd haulage trucks. The 6fe is stockpiled,
blended, and then shipped by rail (AT&SF) to thevFompny's Bluewater Mill
about 50 miles to the west (See Section 1.D.). As of 1973, about 11,300,000
gons,of ore had been mined and milled resulting in 57,676,900 pounds pf
yeilowcake (U30g). At that time 8,314,700 tons of remaining ore reserves
were indicated,.and it was estimated that the mining of these reserves would
be comp1eted sometime during the period of.1983,t0“1985. In 1973, it was
expectéd.that about 24% of the indicated remaining reserves would be ﬁined
by underground methods (The Anaconda Company, 1973, p. 2-4).

The Jackpile Miéing Lease also contains two undergrourd mine workings
(Seé Map G). The Woodrow Mine, about.l mile'eaét of the Jackpile'Pic, was
discovered in 1951. Mining of the deposit, which was in a nearly vertical
sandstone pibe, began in 1954 through a vertical shéft and ended in 1956
whén.the square-set timbering collapsed. The mine produced about 5,500 tons
of uranium ore (Moench and Schlee, 1967, p. 96). The‘H-l Mine, a small adit

mine, was developed for the extraction of about 38,000 tons of uranium ore

~ by longwall and sub-level stoping methods. Operations began in March 1973

under an approved mining plan, and the ore was subsequently exhausted and

‘the mine abandoned in April 1975 (The Anaconda Company, H-1, 1972, p. 1-3).-



{f\ The P-=9-3 and P-11 workings were planned to.be small adit mines developed

N

from the north and east walls of the inactive P-9-1 open pit for the
extraction of about 81,000 tons of uranium ore by a modified sub-level room-
and-pillar stoping method. The operations were approved November=17, 1975,
(Mudgett, P-9;2, 1975, p:‘l-Z), but they have éubseqdently been postponed

because it may be_feasiblé to miﬁe qhe ore with open-pit methods (Gig;s,

1976, oral communication).

Lease 4 contains various underground mine workings as well as some

facilities for the Paguate Pit operations (Maps B & G). The P-9-~2 Adit

Mine'Project, approved in February 1974, was developed from the south wall
of the small, mined-out P-9-1 oﬁen~éit for the extraction of abput 58,000
tons of uranium ore by longwall'and.sub-level modifiedvroom:and-pillar
stoping. The project produces between 100 and 150 tons of ore per day
(Mudgett, P-9-2, 1973, p. 1). The P-10 Mine (Map B) is currently producing
abou£ 700 tons of uranium ore per day by modified room-and-pillar stoping
with sublével track haulage., Access to tﬁe mine is provided by an inclined
shaft. The mining plan for the project was originally approved August 31,
1973, with major changes in the plan being approved October 19, 1973.
Further changes in the élan which provided for the mining of ore in the
P-7 area by extending the P-10 workings were app:pved December 12, 1975.
Accordingvto The Anécénda Coméany, tﬁg P-9-i.area will be mined out by
about mid-1977 while the P-10 and P-7 ore reserves will be exhausted by
mid-1982 (Gibbs, 1976, oral communication).

The proposed mining operations would not affect the present use §f the
involved lands because the leases are used exclusively for mining purposes.
This area has been-a well khowﬁ ﬂininngistriét*since about 1956 when thé .

Jackpile.Mine was the largest single producer of uranium in the United States,



‘dnd'possiﬁly in the world (Moench and Schlee, 1967, p. 1).' The proposed

mining area has been impreséed with numerous drilling sites and access roads

from exploration and development drilling activities.

2, Land Uég inuthe Surrounding Areas

The lanas adjacent to The Anaconda Company's mining leases are used
exclusively by memﬁers of the Laguna Tribe for residential and livestock
grazing purposes. ‘The primary domestic animals encountered are sheep and
cattle, but a few horses do roam‘in the areas. ‘Agriculture’is severely
-1imiﬁed by the lack of sufficient.pfécibitation and.is_probably restricted
to small garden plots worked by residents of the areas. | |
T The, community closest to the proposed mining area is the small Laguna
Indian village of Péguate (Map A) which is aboutv2 miles to the north. As
of January 1, 1975, the census showed a resiaent and non-resident population
of 1,383 for Pagﬁate (Starcevich, 1976, oral communication); hoﬁever, the
éctual resideﬁt population for the village is close to 360 (The Anaconda
Company, 1973; p. 9). Paguate bas no retail or ﬁublic service facilities
such as restaurants, service stétions, motels, schools, hospitals, etc¢.,
except for one very small general merchandise type store which is extremelyi
limited in available goods. Approximately 2 to 5 miles north of Paguate
are the even sméller settlements of BiBo, Cebolleta, Cebolletita, and
Moquino.

- The Indian village of Laguna, or the Pueblo of Laggna, is ldcatedA
about 5 miles south of the proposed mining area (Map A). This sﬁall village,

as of January 1, 1975, bad a resident and non-resident population of 1,449

4&1Ehough} as in the éase of Paguate, the actual resident population is

probably much less. There are more services here than in Paguate but they
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are still limited to a few small stores and éervice stagions. The.Lagungw
Acoma High School and an elementary school are located in Laguna
(Starcévich, 1976, oral communication).

The closest town offering a wider variety of goods and services is
Grants which is about 30 miles west of Laguna via Interstate Highway 40
(Map A). Grants is an incorpofhted cityiof 8,768 (1970 census), and about
3 miles.west of Grants is thé village of Milan which has a population of
2,185 (@970 census) (ISRAD, 1972, p. 22-23). In/1967, Gfants-Milan had 130

of the 327 retail establishments in Valencia County (ISRAD, 1972,Ap. 87),

.and in 1970, Grants bad 23% of the county's labor force (NMEI, 1975, p. 90).

Grants ‘algo has a hospitﬁl and a branch campus of New Mexico State University
(NMEL, 1975, p. 125).
Albuquerque, the county seét of Bernalillo éounty, is about 46 ﬁiles

east of Laguna via I-40 (Map A). This metropolitan city of 243,751 (1970
census’ offers a full rangevof goods and services for both private and
commercial needs (ISRAD, 1972, p. 22-23).

| Access to the Paguate area is provided by pavea State Highway 279 which
joins Interstate Highway 40 at Laguna (ﬁap A). I-40 connects‘Laguna with |
Grants-Milan to.the west and Albuquerque to the east. Greyhound Bus Lines,

Inc., and Continental Trailways, Inc., stop daily for passengers in Grants

. on their routes from Albuquerque to Los Angeles, California, and passenger

and freight rail service is provided by the AT&SF railroad which also passes

thrbugh Grants-Milan and Albuquerque. Although Grants has an éirport,

Albuquerque has. the closest éommercial-air service (NMEI, 1974, p. 20).
Recreation in the Paguate-Laguna area is'conf;ned primarily to outdoor

activities such as picnicking, camping, sight-seeing, and hunting, the



majority of which are conducted in the Cibola National Forest on and to the
west of Mount Taylor. These activities can be classified as seasonal and
intense (NMEI, 1974, p. 16, 34). .Camping, f{bhing, boatiﬁg, and gwimming
are permitted at Bluewater State Park (Bluewater Lake) which ié aﬁout 21

miles west of Grants via State Highway'412. "The major recreational centers

“in the area are Grants and Albuquerque.

Due to their size, nature, and location, the proposed ﬁining operations
would not have any effects on land use in the surrounding areas. The local
communitlies may be affected to a minor extent, and these effects are discussed
in Section II. F. No impacts on the local transportation services would be
quected since ore shipment would ge By cémpany equipment and existing nail'

facilities and schedules.

3. Historical and Archaeological Site§

v

Ihére ﬁre no historical or érchaeological sltes on or mear .the leased
lands according to the Southern Pueblos Agency of the Bureau of Indian Affairs
or company'sources (Hudgett, P-10, 1975, p. 6). -Altbough SOmé type of
atchéeologicai clearancg must ﬁave been obtained for the company's
exploration activities in the proposed mining area, a search of the files of
the Bureau of Indian Affairs, National Park Service, Geological Survey, and

The Anaconda Company has failed to produce any documentation of such a

~

clearance. Appendix IX contains an archaeological survey report from the
School of American Research for areas within the company’s ﬁining leases
that would be affected by the expansion of Anaconda's open-pit and under-

ground mining operations. This survey does not cover the P-15 and P-17

.areas and is provided for general information purposes only, Area A-7,

in wvhich no materials of archaeological or historical significance were



found, is the closest parcel of land to the proposed mining greé that was
surveyed.

Unless evidence of a previous archaeological clearance can be produced,
The Anaconda Company would, in order to comply with current regulations for
the protection of antiquities,'need to obtain the'pr0per.archaeological
clearance. This would consist of having a'survey.of the area conducted and
the resulting ieport submitted to the National Park Service fdr Qpproval
and granting.of clearance. Thie requirement would have to be met before
surface operations could commence, and the company is currently in the
process of meeting this prerequisite.
The Laguna Pueblo and the §an Jose de ia«Laguna Mission and Convento -
(in the Pueblo) at Laguna are listed in the National Register of Hiétoric
Places, but both are well removed from the proposed operations (about 5
m;lés) and would not be affected. The Grants Lava Flow which extends about
25 miles soufh of Grants between State Highway 117 on the east and 53 on the
west (Map A) is eligible for listing in tﬁe Né;ional Registry of Natural

Landmarks, but it too is well removed from the proposed projects.

- 4. Scenery and Aesthetics

4

The proposed action would not affect the scenic or aesthetic values of
any of the prominent lﬁndmarks in the area suéh as Mount Taylor, the Laguna
Pueblo, Mesa Chivato, and the Cibola NatiqpallForest,' However, the appearance
of the.northeast flank of Black Rim ﬁesa would be affected significantly by
the presence of the mines' surface facilities wﬁich wquld be visiﬁle totally
or partially from Highway 279. The mine buildings, roads, power lines, and
vent_hole equipment would.have only a minor impact, but the mine yards,

sewage lagoons, and settling ponds would have a significant impact due to
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since they would be underground.

the considerable cut dnd fill required for these facilities by the steeply

sloping land surface. The mine workings themselves would have no effect

-

This adverse scenic effect would be lessened to a degree by the fact

that the facilities would not be silhouetted against the skyline and could

be lessened further by painting the larger structures to match the back-

ground colors.

5. Reclamation Potential

The reclamation potential of the land in the area has not been- .
adequately deter@ined, but the writer feels that this'éotential is only
poor to fair. This estimate is due to the fact that most uranium related
reclamation work (primarily in uranium»exploration) has met with only
1limited success due to soil characteristics and tﬁe lack of sufficient
moistqre (precipitation). These conditions would also surely determine
the results of any'revegetation programs in the Jackpile-Paguate area.

The Anaconda Company is currently conducting revegetation experiments
on inactive waste dumps in order to adequately assess the land reclamgtion
potential. The U. S. Conservation Service has recommended sucﬁ seed
mixtures as sideoats, gramma grass, western wvheatgrass, and chaﬁisa brush, .
and test plots have been planted for obsefvation (The Anaconda Company;
1973, p. 7). Continued experimentation by Anaconda an& other companies in '
northwestern New Mexico's coal and uranium industries should impro§e the
lﬁnd's reclamation potential by providing new and impréved reclamation

techniques.
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E. Fauna and Flora

Due to the intense mining activity in the édjaccnt Jaékpile-Paguate area
and the absence of any perennial surface watér in the P-15 and'P-17 area,
wildlife in or near the project area is limited to small rodents (rabbits,
mice), Spall predators (foxes, coyotes, bobcats), small birds (finches,
sparrows, jays), inéects,~and reptiles common to northwestern New Mexico.

The presence of a stable, resident predato; population is doubtful because
of human pfesence #nd activity, ana most of the birds are also probably
trancient inhabitants. The largest wild animal in or near the area are mule
deer which inhabit the slopes of Mqunﬁ Taylor and the mesas to the ﬁortb
(Ihe Anaconda Compény, 1973, p. 9). No endangered species are known to be
present in the area as residents (Mudgett, P-10, 1975, p. 6). Several
almost wild horses that belong to the Laguna Indians roam within the pro-
posed ﬁining.area {(Gibbs, 1976, oral communication).

The proposed operatiéné would not have a Significént.impact on.the
wildlife.resources of the area because of the smgll numbér of actual permanent
wildlife residents. A small amount of habitat would be'disturbed throughout.
the lives of the operations (about 41 acres) fesulting in the displaceﬁent oig
a small amount of wildlife, but there is ample habitat in the surrounding
areas to_;ccomodgte any displaced species. The mine yards, settling ponds,
sewage ponds, and vent hole areas would be fenced-ﬁhroughout the operations'
11ves to keep out the larger species, and the seftliﬁg ponds and sewage
lagoons should not be detrimental to any waterfowl that might.ge attracted
to éhem. Traffic on the haulage and access roads could be a hazard £0 
wildlife, but this should not be sigﬁificant.

IIf the reclqma;ion program was successful in establishing grassland

vegetation in the area, there could be a slight decrease ih the number of



ﬁoodland species and a corresponding increase in the number of grassland
species, but substantial reinhabitation of the area would probably not occur
until completion of :he reclﬁmation and revegetation program. No significant
alteration of species compogition would be expected since the .amount of |
habitat involved is quite small, The establishment of grassland vegetation
would be beneficial to\démestic animals, and possibly to wildlife, by |
improving grazing condit@ons.

The Qegetation in the‘lowest valley and mesa areas around Modpt Taylor
is characteristic éf the Upper Sonoran life zone consisting of flowers,
grasses, sagebrush, and composites guéb as goldenrod, rabbitbrush, and sun-
flowers. The trees in this zone generally occur on hillsides and mesas and
consist of one-seeded juniper, the nut pine (pificn), and the cane cactus.
Greasewoéd is common on alluvial flats adjacent to watercourses, and there
are'grbups of the common valley_cqttpnwood (Hunt, 1937, p. 32).

The fqugh bo&ider étrewn gurféce of Eﬁenggdp;;;é'hiﬁigé‘area supports
a moderéte but scattered growth of native grasses and desert shrubs and a
moderate to heavy growth of juniper trees. There are widely scattered
occurrences of cacti (Photos A, H, I, J, K). Past exploration.aﬁd develop-
ment drilling activities have impressed the area with numerous drill sites
and access roads;.'

The proposed operations would result in the de#truc;ion of the vegetation
on about allacres of the land surface. This should not be a major impact
since the vegetative cover 1s moderate and scattered as noted ;bove; The
reciamation program would attempt to establishihérbaceous.growth on thé area,

and the range conditions on the 41 acres would be greatly improved if the

. program was successful. If herbaceous growth could not be established, it
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might be possible to rcvégetate the atea.with native speciée, such ag juniper
geedlings. The writer has no knowledge of an& such attémpt being made in
otber uranium related reclamation programs; however, during the inspection
of‘vafious compahy's exploration activities, it has been observed that
natural revegetation by native species usually begins withi;?;ntermediate

time period after the completion of levéling and grading operations

(estiznated at 3 to 6 :onths),

F. Socio~-Economic Conditions

The proposed operations should not cause avlarge influxldf'hew people
into the area since Anaconda wﬁuldAuse local labor as much as possible.. In
cbmplianée with lease terms, Anaconda gives the Laguna Indians priority in
employment at all its Jackpile-Paguate mining operations, and, as of
October 1975, about 907 of the company's 372 mine personnel were Lagunas
(Mudgett, P-10, 1975, p. 5).' It is énticipated that the majority of the
275 employees_required by the mines would be supplied by the local populace

although some positions could be filled by employees transferred from the

'completed P-9-2 operations. A few permanent employees could be expected to

move into the area, and shaft sinking and mine development personnél would

relocate in the area temporarily.

Any socio-eéonomic impacts on the villages of Paguate and Laguna should
be very minor due to the very limited supply of services available in these
communities: Some Lagunas employed at the mines could want to relocate in
Laguna or Paguate which could require additional hbusing, but thié should
not be of major cbnsequence. The Anaconda Company has c00pérated with the
Laguna Tribe iﬁﬂhousing coﬁstruction in'Pagua;e.

Any major soclio-economic iwpacts would most likely fall on the city of

X e
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Grants since any new permanent workefs; and the temporary labor force, would
probably relocate there. quording‘to recent newspaper articles, Grants-
Milan is having trouble’ in proQiding.adequaée housing and public services
for a population increasing due to the expansion of uranium activities in
this area. Although the inflgk of permanent: and temporary workers for the
proposed mines could put an additional strain on these services, the small
number of workers expected to relocate should not create a significant
effect. The mitigation of cumulative socio-economic impacts is the
responsibility of appropriate pﬁblic agencies such as city, county, and
state planniﬁg,commissions.

The proposed operations sboulé have very little effect, if any at all,
;h the méifopolis of AlBuquerqﬁe which would be capable of maﬁaging any
such impact, | |

The most-significant socio-economic impact resulting from the proposed
action would be the;generation of new income. According to lease terms,
the company would pay royalties on the oré mined to the P;eblo of Laguna;
as of November 1973, the J#ckpile-Paguate mining operations'had paid about -
$25,000,000 in such royalties to the Pueblo (The Anaconda Company, 1973,
p. 3). Direct~emplo§ment during the’mines"liﬁes would also result in
annual diépqsable income., It is expected that“moét of this income would
be reépént Qithin the region which could have a multiplier effect on other
sectors of the economy. Additional federél, state, and local taxes that

would be paid by-Anaconda and its employees should offset any increased

'govérnmen;al costs that would be caused by the proposed actiom.

Incréased iﬁcome in the area could improve ‘the standard of living for
hany families, and difécc employhentrcould improve the self-esteem and

mental health of many people who are currently unemployed or underemployed.



Because the Lagungs would be given preféfence in hiring, most of the benefits
would be directly, or indirectly, advantageous to the Laguna Indian Tribe,

as would‘the royalty benefits. Although many experienced workers would be
unemployed at the’ciose of operations, the training and éxperience acquired
should help these workers find new jobs more easily.

The proposed action should not have any significant effects on the
cultural values of‘the area or of the Laguna Indians in particular. It
seems that all India;s Have the general belief that nature is a strong
forge to which man must adapt rather than control. Although’thié belief
causesAa reluctance to support éctivities exploiting the Indians' natural
resources, it also ﬁrovides strong support for the.restoration of the land
following such activities. It also seemé that although Indians do value
work, tPey work to maintain their families and themselves, not to achieve
social prestige., This evidencly causes a strong tendency to reject .
monetary.incentives once a relatively 10§ level of inéome'is reached.
Indian males evidently often reject the role of "breadwinner" since it

involves accepting wage labor, thus increasing the possibility'of'alcoholism‘

. and social dysfunction which can result in increased absenteeism and possibly

the total rejection of work. According to Anaconda officials, absenteeism

among the company's Laguna employees is quite high which necessitates the
2

hiring of extra personnel who wbul& normally not be,requirea.(Gibbs, 1976,

_oral communication).

G.. Health and Safety

Health and safety at each of the mines, both surface and underground,

‘would be coantrolled by the coupany's safety personnel in accordance with the

standards and gﬁg@%@tions.of the New Mexico State Mine Inspector and the

ﬁhniningﬁgnfprggment ayd_gafety Adminisfration. Periodic inspections of the

operations“byiauthorized personnel from.these regulatory agencies would



ésgute cbhpliance with the applicable regulations and standards. The
Anaconda Company currently opefates-active safety programs at both its mining
and milling operations. )

The proposed action wouid have only one possible effect on local health
and safety, that being the possible hazard that could be created by vehicular
traffic on the access and haulage roads, especialiy-at the junctions of these

roads with State Highway 279 (MapB). A relatively heavy flow of traffic

would occur at shift changes on the access road and on Highway 279 between

' Laguna and Paguate, thus possibly creating an intermittent traffic hazard

on these roads and their intersection., Ore haulage trucks‘would cross
Highway 279 on their way to the P-10 stockpile areas which could creaﬁe a
traffic hazard at the interéectidn'of the haulage road and Highway 279.
Adequate posting of proper warning signs and/or devices at and around
the involved intersections should sufficiently reduce bazards at these
locationsg, apd the posting and enforcement of -appropriate speed limits and
warnings on the bhaulage and access roads should adequately reduce traffic

hazards on these routes. The supervision of traffic on Highway 279 is the

" responsibility of state and local law enforcement agencies.

\



II1I. Alternatives to the Proposed Action’

A, Alternative Methods

No othér mining methods or modifica;ibn'of the proposed method would
result in reduced environmental damage or disturbance. Open-pit mining
would have a much greater environmental impact because it would require
the utilization of much more land surface with the final open-pit being
morg/difficult to backfill and reclaim. 'In situ leaching (solution mining)
of the ore Bodies, if technically feasible, would result in lower uranium
extraction and possible contamination of ground water due to losses in
solution recovery.

The proposed action éould be £e£used, but this_would prevent the
production of source materials necessary for the generation of electricity
by nuclear fission energy. This electricity is needed to alleviate the
national energy shortage. Refusal of the proposal would also deprive the

Pueblo of Laguna of direct and indirect benefits from potential royalty

and direct emﬁloyment incomes,

B, Mitigating Measures

Should the proposed action be approved as submitted, additional 2
mitigation of the environmental impacts of the action would be provided by
the following measures: | |

1, The effective use of water where practical and possible would

keep airborne dust cfeated by the proposed operations. to a
minimum (e.g. on the access and haulage roads); As discussed
in Secfion II. B.2., The Anaconda Coﬁpany currently operates

a high volume air sampling station on a cbntinuous basis and

plans to expand this program by establishing meteorology
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Amonitoring stations and additional air sampling stations.

The effective use of water control structures and:anti-erosion
measurés.would minimize the possibility of any effects on
éﬁrface water quality from the propésed operations (e.g.,
surface runoff over'tdpsoil and waste rock stockpiles).
A&equate monitoring of ﬁbe'gurface drainageqliﬁ the mining
area would detect any deficiencies and provide a basis for
corrective aét;on,

The construction of water control structures around the
sewage lagoons and settling ponds would protect against the
possibility of a failure éf one or more of.these impoundments
andebuld, therefore, érotect against fhe water pollution
which could result from such a failure.

Adequate monitoting'of the ground. water in the mining area
would help to-determine the interactions between the mining
operations and the aquifers and would provide a basis for
correcting any deficiencies.

The impact of the préposed Opé:ations on the appearance of
Black Rivaesa.could possibly be ﬁitigated by painting the
larger_surfgce structures to match_backg;ound colors aﬁd

S& imﬁédiate révegétation of any distufbéd land surface

or fill slopes that are visible from Highway 279. |
Adequate posting of appropriate warning signs and/or devices
at and around the intersections of the haulage and access
roadsvénd Highway 279 would help reduce traffic hazards
atitheée Idéations. The'ﬁpéfing‘and enforcement. of

appropriate speed limits and warnings on the access and -



haulage roads would help reduce traffic hazards on these
_ routes.
7. The reclamation and revegetation pfégraﬁ would attempt to
establish herbaceouslgrowth on the disturbed land surface.
If successful, about 41 acres of marginal grazing land

would benefit from this program.

V. Unavoidable Adverse Environmental Effects of the Proposed Action

Subsidence of the gtrata overlying the undergfound mine Qorkings céuld
have some surface expression depending on certain combinations of ore depth
and thickness, mining extraction, and strength of the éverlying strata. It
{s expected that any subsidence occurriﬁg would not be excessive and would
not createba significant adverse impact. -

The proposed'operations would cause a certain amount of dust, but this

- would not be a major impact and could be minimized by using water. Air

pollution from equipment exhaust gases should be insignificant. The mines’
atmospheres would be contaminated by blasting fumeé} rédon'gas, and exbaust
gases; but the ven££lation systems and frequent ménito:ing by the apb:oﬁriatéj
regulatory agencies would maintain this contamination within &cceptable » |
limits, Any odo: problems from the sewage lagoons should be insignificant‘
and controllable by chemical treatment. | |

Any noise cresated by the operatibns would be insignificant due to the
absence of any nearb& regidences.

The extraction of the P;IS.and P-17 ore deposits would require the
withdrawal of ground water from the Jackpile Sandstone, and the,mine#' water

wells would withdraw additional water from the Brushy Basin or Westwater

~ Canyon Members. This lowering of the ground'watcr levels could cause water

71cvé1 declines in weils and a reduction in the flow of springs within the



"/”\
A

general vicinity of the mines. In addition, ore extraction would result
in radiological contaminatior of the ground water sceping into the mine
workings during the productive lives of the mines and, to a lesser degrec,
following the termination of all mining opefations with minor potential for
migration within the Jackpile éandstone. Surface preparations, waste rock
storage, and possibly reclamation operations could affect the quality of
surface runoff in the proposed mining area.

The surface facilities of the proposed operations would significantly
alter the appearance of the north-east flank of Black Rim Mesa, an effect
which would be totally or partiallv visible from State Highway 279,

N Surface construction and preparation associated with the proposed mining
operations would result in the témporary disturbance of about 41.1 acres of
land surface and the destruction of the vegetation thereon. Any wildlife

inhabiting this area, permanently or temporarily, would be displaced,

probably until completion of the reclamation and revegetation program.
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VI. Determindtion and Recommendation

From the preceding analysis, it is coﬁcluded,that the proposed action
’doea not cohstituté a ﬁajor Federal action'sighificantlyAaffecting the
quality of the human environment in the sense of the National Environmental
Poiicy Act, Sectian 102 (2)(c); Hdwever, it 'is recommended that when The -
Anaéonda Company submits the comprehensive mining and. reclamation plan for
all of its Laguna mining operatiéns; an Environmental Analysis should be
prepared in order to determine Qhether or not the cumulative impacts of all
the operations do significantly affect the quality of the human environment
and, therefbre, necessitate the.preparation of a site specific or sub-

regional Environmental JTmpact Statement.

It is recommended that the proposed mining and reclamation plan for

" the P-15 and P-17 Mines be apﬁroved if The Anaconda Company willbaccept the

following stipulations as part of the plan.

1. The Anaconda Company)will keep airborne'dusc, especially that
created by vehicular traffic on the Baulége and access roads,
to 2 minimum by using adequate amounts of water. The £requenéy
of‘water appligation would probably range‘from once or twice .
daily during dry seasons to fewer applicgtions‘during times of
natural precipttation; |

2. The Anaconda ComPany, prior to commencing operations,:vill
submit to tﬁé Area Mining Supervisor for his approvai, a detailed
planfforgghe-monitoring of shff#&e tuﬁbff withinhthe'fropobed
mining area. This ﬁlan will provide for the monitoring of both

~the quantit& and quality of the surféce':unoff in order to
{#ﬂétérmine the nature and extent of the operations's effects

on the surface water in the area and to provide-a basis for



determining any necessary corrective actions.

The Anaconda Company will implement appropriate measures, as
necessary, to prevent erosion and control éurface runoff on
ahysof Ehe disturbed land surface. The monitoting of the
surface runoff in the mining area wéuld help to determine the
adequacyﬁof these measures.

Prior to commencing operations, Thé Anaconda Company will -
submicvto tge Area Mining Supervisor for his approval, a

detailed plan for -the monitoring of the gfound water both

wup - and down-gradient of the P-15 and P-17 ore bodies.

" This plan will provide for the monitoring of both the

quantity and quality of the ground vater in order to determine

the interaction between the ﬁining operations and local

hydfology.

The results of the water monitoring programs will be sub-
mitted quarterly (i.e., every 3 months) to the Area Mining
Supervisor, ' - '

Priof to commencing operations, The Anaconda Company will
submit to the Area Mining Supervisor for his approval, a

detailed plan for the settling pond systems at each mine.

- This:.plan will detail the construction of these systems

and will prdvide for at least one auxiliary pond in each
system and the use of'appropriate by-pass equipment ﬁo
allow each pond to be operated independently. The plan
will also describe in detail the measures to be used to
divert surface runoff around ;Qe settling ponds and sewage

lagoons (i.e., the mesaures to be used to protect these



8.

impoundments from accidental failure).

Prior to commencing 0perations,'The Anaconda Company will
obtain the proper nrchaeologic&l clearance for th; nrea.to
be affectcd by the mining operations, a copy of which will
be submitted to the Area Mining Supervisor,

Appropriate but practical measures will be taken to.camo—
flauge the mines' surface facilities as much as reasonably
pbssibie.

Adequate warning signs and/or devices will be placed at
appropriate distances from the intersections of the
haulage and access roads and Sfate Highway 279 to alerf
traffic to the possible hazards at these locations.

Appropriate speed limits and warnings will be posted and

enforced on the access and haulage roads.



e | | References

Cleveland, James E,, Superintendent of Environmental and industri&l Hygiene,
Kerr-McGee Corporation, New Mexico Operations: Grants, New Mexico, oral
communication, October 15, 1975. ) '

Dinwiddie, George A., 1963, Ground Water in the Vicinity of the Jackpile
™~ and Paguate Mines, in Geology and Technology of the Grants Uranium
- Region: New Mexico Bureau of Mines Memoir 15, p. 217-218,

Gibbs, Clifford M., Superintendent of Underground Operations, The Anaconda
Company, New Mexico Operatione, Uranium Division: Grants, New Mexico,
oral communications, April 28, 1976, June 15, 1976.

Gregg, George, Meteorologist in Charge and Climatology, National Weather
‘Service, National Oceanic and Atmospheric Administration, U. S.
Department of Commerce: Albuquerque, New Mexico, oral communication, .
June 11, 1976.

Hilpert, Lowell S,, 1969, Uranium Resources of Northwestern New Mexico:
Geological Survey Professional Paper 603, 166 p., 4 pls., 20 figs.,
* 16 tables,

Hunt, Charles B., 1936, The Mount Taylor Coal Field, pt. 2 of Geology and
_ Fuel Resources of the Southern Part of the San Juan Basin, New Mexico:
: (:f U. S. Geological Survey Bull. 860-B, p. 31-80.

Institute for Social Research and DéveIOpment (ISRAD), 1972, New Mexico
Statistical Abstract: Bureau of Business Research, University of New
Mexico, Albuquerque, New Mexico, 98 p., 90 tables, 7 maps.

Moench, Robert H., 1963, Geologic Limitations on the Age of Uranium Deposits .
in tbe Laguna District, in Geology and Technology of the Grants Uranium
Region: New Mexico Bureau of Mines Memoir 15, p. 157-166.

Moench, Robert H. and Schlee, John S., 1967, Geology and Uranium Deposits
of the Laguna District, New Mexico: Geological Survey Professional Paper
519, 117 p., 9 pls., 39 figs,.,, 16 tables.

Mudgett, Philip B., 1975, Environmental Impact Analysis, Proposed Changes,
P~10 Mining Plan, The Anaconda Company, Laguna Tribal Uranium Lease No. 4,
Paguate, New Mexico: U. S. Geological Survey, Conservation Division,
Carlsbad, New Mexico, 18 p,

Mudgett, Philip B., 1975, Environmerital Impact Analysis, The Anaconda
‘Company, P-9-2 Adit Mine Project-Proposed Changes, Valencia County,
- New Mexico: U. S. Geological Survey, Conservation Division, Carlsbad,
New Mexico, 6 p..

- ' udgett, Philip<§.,A1973v Environmental Impéct Analysis, Proposed Mining

Q::E Plan, The Anacbnda Company's P-9-2 Underground Uranium Mine, Valencia
County, New: <o; U. S. Geological Survey, Conservation Division,

Carlsbad, New‘Mexico 5 p.




References

New Mexico Environmental Improvement Agency (NMEIA), Water Supply
Regulation Section, 1974, New Mexico Public Water Supplies Chemical
Data, Minor Communities: Santa Fe, New Mexico, 217 p.

New Mexico Environmental Institute (NMEI), 1974, An Environmental
Bageline Study of the Mount Taylor Project Area of New Mexico:
Project 3110-301, Las Cruces, New Mexico, 244 p., 49 tables,

39 Figures, Appendices, :

New Mexico Environmental Institute (NMEI), 1975, An Environmental
Baseline Study of the Mariano Lake Project Area of New Mexico:
Project 3110-304, Las Cruces, New Mexico, 275 p., 81 tables,
29 figures, Appendices.

kinaldi, Martin J., Program Manager, Monitoring and Surveillance Section,
Air Quality Division, New Mexico Environmental Improvement Agency:
Santa Fe, New Mexico, written communication, May 26, 1976, :

Starcevich, Dianne, New Mexico State Census, Southern Pueblos Agency,
Bureau of Indian Affairs, Department of Interior, United States
Government: Albuquerque, New Mexico, oral commnication, June 14, 1976.

The Anaconda Company, 1973, Mﬁning Plan for the Jackpile-Paguate Open-
Pit Mine (Rough Draft), Laguna Indian Reservation, Valencia County,
New Mexico: Grants, New Mexico, 11 p.

The Anaconda Company, 1972, Mining Plan for the H-1 Mine, Laguna Indian-
Reservation, Valencia County, New Mexico: Grants, New Mexico, 4 P.

U. S. Environmental Protection Agency, 1975, Water Quality Impacts of
Uranium Mining and Milling Activities in the Grants Mineral Belt,
New Mexico: EPA 906/9-75-002, Region VI, Dallas, Texas, 70 p.,

12 figs., 9 tables.

White, Boyd, Principal Assisgtant, Meteorologist in Charge and Climatology,

National Westher Service, National Oceanic and Atmospheric Administration,
U. S. Department of Commerce: Albuquerque, New Mexico, oral communication,:

June 23, 1976,



MAPS



\ Pryeoma Axcs 6.

= e
2 Deliante >
Hemnant Meza

,..-
a (‘-u:~| Pmedlle
Rehobmh_fmhw

({h R:ck "

-~

10 del Padre
“Cosalsataniry
asa)Salarar

b

\3

Marquez

Cebofleta

b

Fliiece
4 Flemez Pucblo

(Combu) "
. Sandoval,
f‘

{Seboyeis P.O.)

e S |
“0 M ol
‘s“"‘:‘ *
C)
1\"' c1eot .
 mavirosts' FVandér
Cheechilgeetho \’lagon ", - 21Uppd
o . ~
, 1:[]._1 A lowcr.
I.unv.
biany
I ¢ 2umi/ ‘i
Foneumes” ¢ Black @ N - —
:u--’uumacnock

Zunlallu

1 $60U Lamg
INDIAN S0
;Ig .

'
i
t
1
'

KESERVATION

Mccmls"\w""ﬂ Casa,
et BI ancay v e
‘ ":Lagunau.w..
| Jstessts anced

o
" RESERVATION
1= RIFE"
Teacuma Hin
IRDHI cN
1 ;

INDIAN

Los Lunasf
o WL 3

APACHE
I Casod

L o
n St ¥ N ) Collnunlh
ot ;Swr Lake A ‘.:;::_,

RS l,w

l
’
\ l

mitar

Fongeross g; o
et Puebloy

ﬂ.. rei Santo Domlngo [
Putblo {’)_'

g NAVAJO y oo Cr ¢ F (PO Y LN A N S L IV A
P e \ (. N JLeli PR T I
! 'y Al U s B AL ey e
:' o :* J v / " ’ ‘ll"ulm-.! (‘"1"0" )2 Vatlv Tyt
g P
l" Carsont-_ s 11 pmetone ! - 'I . R
~ N N i
i : buionam i "'"_'_”' Post | Rlanenl tesse
o = Y 4 Post
\
] - SANTA FE
' . W : (i & Qi Post
X' . : Capedin Y
g ‘. . : ' e Yuungwt"e o/ ‘i
[ : - - 4 [ta [ “ ‘.JIIIIKI
1 } T wyr (,;ym, 1 ‘,L;honn
Srany | ., enaco cavron ' ”lunyo Prikd e
Dot {4 NATIGNAL MOH g s it
TR ssrargton Naschitt whie p“l‘. a "-A"" [ankiad Polestnis Prar
e . An)m
Yo, a : ] NATIONAL
! R e S e
3 e -t =
1 B * AT
4 ! et ity w Nr A
3 e “ : iy 4 . " SS“[‘»?:‘;" v:'nlﬁ:“«nvl()
y BRI ) 1°sn \\' ‘p 1 haspy ¢
o 1 = Steven Gy e
K (.w. LR j.
1 \ - ', ‘ l i Seven Lakes 9....- k ¢
I-lM l“Nl;;aibi’!o "Q,Sland:nl Rock ¥ ° ‘: - . Butk £
eian Spra , p1ang . .
{ 7 - Cownine .
a0 1 Hofpah =) I e
i Catones¢ Santa [
g ) .. Atus hL

' B
s

tetitia Pear (7 7
PAdn Ea] AT d
ceamie 4 3hia

3‘-‘ 1

1m0 Sile ;
oo et

taiieald

‘%‘, 4 :M)delz‘

!
R fgc«mn hp

& dwers Poah

A

MAP A

P;roject A;"eé’ Location Map

nAvunAL & =dres
~

Sl’u i

scondida
M a) = o aaco mpTITAIIE ©F
i@ AND $ECmANDLO8Y

+5ocorro

(Yt



file:///HE5tRVA1l0h
http://ri.li

-4

, PO4, 000 N

& 1000,000N.

ezt By

a “ELb’:sz’.‘ 3
K]

B R ", "

-

“%

-~
S L
: R

THE'ANACONDA co.

New ‘Mexico Operations.
PROPOOED UNDERGROUND MmHNG

QORE BO

=

E*id/ng P10 )
Decline g Mipe~;
N

tg/ EATOEN RE‘CEIV‘Eﬁ AAAAA ;

Profpigd PS5
Shepd § Mine

%

PLAN
Leqend

e e PROPOSED ROAD

"TRACK HAULAGE

-MAP B

Project Site Plan Map

L000E. "

Pm,..d P17’
Ehapt 5 Mine

30UTH Dume




COLORADO
NEW MEXICO

3r -
] .;;,,,A

SHIPROCK 'i“"j'-““
DISTRICT (3o
) \ Farungton
}
: 4
S &
: 9 £ 6E JS AN
B o T~ /‘
*_. 4
t % n g
A ,
T P e
I % o
o |
RS 3
367— T T T T A s e e e e S
b AN/ /
2 D ’
E I
;o GALLUP s
MC KINLEY £
- /AMBROSIA

LAKE
DISTRICT

T
DISTRICT\\/"\/

DIg
A BT\ Lagund
E%CIA /PROJECT
AREA

z
2.4
3]
z0
' ' u“’—“
34 [ 3 [ 4
0 ' 50 MILES
L 1 L - L J
MAP C-
N Physiographic Map of Northwestern New Mexico
-~ (Hilpert, 1969, p. 3)



MAP D

Project Area Topographic Map
+5 Minute Series,; Laguna and Mesita Quadrangles)

(USGS 7



Dioritic tnhiusives
of Catrizo Mua » 4

‘-
LUKACHUKAL /-
MONOCLINE _

”

|
S . ‘ : I 3
;? + NT TAYLCR f _ ' f
X i L SAN/D.OVAL n y‘l N
". L J . . .‘. -
/ pernatio_ ./ \.1 A

° /

1027, —— —— —— A — i
‘? (. NEW
MONDCLINE OArtee l
K
Ot l-noceack -
- MONOCLINE
Y
JUAN
SAN JUAN
~BEAUTIFUL
MOUNTAIN |
SYNCLINE
DEFIANCE i
%MONOCLINE
- - —- - —_ N
X
' 3
MC KINLEY &, w b
. ‘ T 3 R
NUTRIA SMITH LAKE < 9 & Intrusiv
ONOCLINE PINEDALE ANTICLINE T - Cenill
MONOCLINE o > errillos
G o v [ =
¥ S
- ’ X o . R
) —

E—-—__—__.__

W \ \ ..

CATRON N

— ™ = ——
7]
[w}
(@]
o

‘ kS‘"—"B’": E

[€)
]
|
(=]
<9 - N
élx voLCANICVFIELD /- o
E'g re . . — _ _ t__ . (B inltus
el . \:G-JACJQ- | s "
l;: e H MONOCLINE Atacuerque |
I - PROJECT \/ BERNALILLO ° I
| - ' A J
— of )
) _ k| ACOMA sSAG
| VALENCIAS
| s ¢
: \ '
[ DATIL VOLCANIC FIELD
- —_— - - Z - -
N | .

S50MILES.-
1 I 1. 1 \ ). - .
L EXPLANATION - _1
<Y ' T R
rusive i ) k ' N Axis of anticline
Intrusive igneous rocks Approximate outline of Showing plunge

Approximate area_of uplift Barbds on side of upper plate

Rio Grande trough

Normal faults not shown :

PR SN NS S A a . .
Thrust fauit Axis of syncline
Showing plunge

L] " . ' l[lP E‘ ]
" Structural Elements in Northwestern New Mexico

(Hilpert, 1969, p. 27)

_3. .

Dome
Shoung dt

.4___._.;*_
Monoclihal 1
Shovring pluy



Bl
>
%)

i U

e
it

~

S

haal
P

v

TV

M v

MAP ¥
- Surface Water Sources

- : : Scale: . %'"=1 mile -
(Bureau cf Land-Management Color Quad Map, 1975, Cubero Quad)




-.f
[
W\
}oa®

v
e® 5

M
.. "y
L] -
i haN
. 7
<
- <

)
-k
]

" HOLDING POND
FOR

[

o 5—7/

P Orse —valul \J

183 .Y‘ul 'lnR Y Penp

/f’usc Magaz;ne
‘PZ jﬂ
Layr Houss - A

oer Magamine
e e 22 A..ua Jow w M?
SToAnLd Yaso

*l,NE WATER £

~SOUTH -DUMP

T —— S
('., - W ‘(:'.
P ' : \ T J 7 /
. . 2928 == gt [/
TS e .37 3['—‘&-3’5. £l 602?8353'.?./ 4
~. . < N . ) :“ L] ‘ 7 (:
‘ 3 . ﬁ.\ . _— - ‘_,/ A‘
£ ) \\ i . - Y
. N RS SR Va
. . \ ' '..bl “- “".-‘ / f
’ ‘ \(n' T .
N N N ] [
YN Ty it i
- ;\\\. 4 “ L~J \/.
- __.Jl b \
~ DN ) \
~ 3
A\
\ v b e e
<<\ = ;
gy !

Iy




GROUND;”
/

VY
Y SN

" NAT U

= L ek { g

PPE

' 2= SN

. o N
waPERY LA
WELL \\\-

WAJ:_'_R

TANKS  waTeR




i B 4 7
-q., ‘*7”’? mema NOR™ uum £XT, ) -y
‘L

\..
4771 T 1k <

o

X
N

SHOP |

waTER WELL

WASTE & DUMP AREA.

WATERe8 WOQDROW
TANKS — MINE (INACTIVE
N

MAP'G
Anaconda's Laguna Mining Operations
(The Anaconda Company, 1976)

Scale: 1"=1000"
& c:ﬂ\
i \ .
3\)“.:\V ‘\“ * 4‘



PHGTCGRAPHS




' ‘ PROTO A

Proposed location of P-15 shaft (stakes in center of picture) looking -
east; open- pit operations in background
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PHOTO B

33$Urface¢dtilling;of~ventilation boreﬁole for the P-10 Mine



i

p .
i
Surface fan and associated equipment for ventilation borehole for ‘the
P-10 Mine; white butane tanks are for heater
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_ PHOTO E
' Emergency hoisting equipment on ventilation borehole at the P-10 Mine;
open-pit operations in the background -, ' '
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Proposed location of P-17 shaft (stakes next to tree fn left ~center of
photo) looking southeast
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~Terrain .and vegetation in the proposed mining area on ‘the northeast flank
of ‘Black Rim Mesa
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APPENDIX I

Geoiogi st's Memorandum Report



United States. Department of the In;crior

GEOLOGICAL SURVEY

P.0. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY.

REFER TO: ' ' ' March 19, 1976
Memorandum
To: Area Geologist, USGS,
Roswell, New Mexico
" From: Area Mining Supervisof, USGS, -

Carlsbad, New Mexico

Subject: The Anaconda Company's Proposed Mining and Reclamation Plan
for the P-15 and P-17 Mines on Laguna Tribal Lease No. &
Please review the enclosed copy of the. above plan (one volume with

map pocket) and return with your report. . f

Dale C. Jones

Mining Engineer
For Area Mining Supervisor

DCJ:ndb

Enclosure:



Umtcd States Dcparlmcnt of the Interior

GEOLOGICAL SURVEY

P.O. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY
REFER TO: May 21, 1976
J
Memorandum
To: "-Area Geologist, SRMA, USGS, Roswell, New Mexico
From: Arca Mining Supervisor, SRMA, USGS, Carlsbad

Subject: The Anacohda'Company 8 Prbposed Mining and
Reclamation Plan for the P~15 and P-17 Uranium
Mines on Laguna Tribal Lease 4

Copies of the company's addendums to the subjéct plan are enclosed
. for your review and reference in preparing a geologic report for

the plan. Please return the plan and addendums with your report,

g le C. Jones

Mining Engineer .
for Area Mining Supervisor

DCJ:cj

Enclosures
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s EP\?%%? States Department of the Interior
Lackadf [ | GEOLOGICAL SURVEY
=’ JUN 2 1976 Drawer 1857

‘ Roswell, New Mexico 88201
. U. S. Geological Surves R
Carlsbad, N. M., ‘ | June 1, 1976
‘ MEMORANDUM
TO: Area Mining Supervisor, Southern Rocky Mounta1n Area,

Carlsbad, New Mexico

‘FROM: Pete C. Aguilar, Staff Geologist, Southern Rocky Mountain
. _Area, Roswell, New Mexico

SUBJECT: Geo1ogic review of M1n1ng'and Reclamation Plans for

: Anaconda's P-15 and P-17 uranium mines -- Jackpile-Paguate
minesite, Valencia County, New Mexico

The Anaconda Company Uranium Division has submi tted mining and

reclamation plans pertinent to the development of two new uran1um

mines P-15 and P-17 in T. 10 N., R. 5 W.

Dale Jones is to be commended for efforts to secure geologic
. information to add to the original mining and reclamation plans

z(:J for P-15 and P-17. The proponents of these mining plans do not
incorporate appreciable geologic information into their mining
plans. Two maps submitted for each minesite are without location
markings (townsh1p and range etc.). The two stratigraphic columns
submitted in addendum do not show 10cat1on nor are they keyed to

- the maps previously submitted.

In response to questions asked, the proponent stated the following:
(1)  foresees no geologic hazards, (2) knows of no recognizable
geological structures; (3) Paguate and Jackp1]e deposits are
essentially the same; (4) the ore occurs in tabular lenses with
irregular planar outlines and dimensions; (5) lenses vary in thick-
ness from just a few feet to about 20 feet; (6) occassionally are
stacked and (7) finds no other minerals.

L Qeld s
NOTED  \ ' e C. Aé(i"lar‘

D. M. YAN SICKLE
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APPENDIX 11

Stratigraphy



Table 1
(NMEI, 1975, p. 160)

REGIONAL STRATIGRAPHY (unconformities not shown)

Period Epoch ‘ -Stratigraphic Unit

Quatgrﬁary Recent and ) San Juan Basin unnamed gravels and
Pleistocene © alluvium
Tertiary Pliocene E Chuska Sandstone (700-900) and unnamed

fluvial and lacustrine beds

-San Juan Fm. (0-3000)

Eocene
‘ Paleocene Nacimiento Fm.'(600f1000)
Cretaceous Late 030 Alamo Sandstone (0-400)

Kirtland Shale. (0-1200)
Fruitland Fm. (0-500) o "
: t Pictured Cliffs Sandstone (70-400)
" . ¥ ' Lewis Shale (0-2000)
Mesaverde Group
Cliff House Sandstone (100-1000)
Henefee Fm. (0-2000)
- : ) ' ) Point Lookout Sandstone (250-350)
“(:/; ) : , : o Crevasse Canyon Fm. (500-750)
' ) ) ~ 6allup Sandstone (0-250)
’ Mancos Shale (300-2000) .
) , . ‘ Dakota Sandstone (0-200), possibly some
Early Cretaceous )

: Jurassic - Late Morrison Fm,

. : Brushy Basin Member (0-600)

) Westwater Canyon Member (0-300)

i ' ' ' : . 'Recapture Member (0-500)

) San Rafael Group

. ) : ' . Cow. Springs Sandstone (Bluff Sand~
: ‘ - stone) (0-350)

Summerville Fm. (50-225)
Todilto Limestone (0-100)
Entrada Sandstone (0-300)

Triassic Late . Wingate Sandstone (0-65)
. o , _ Chinle Fu. (0-1600)

; Middle (?) Early  Moenkopi (?) Fm. (0-200)

e : Permian ’ San Andres Limestone (0-125)
T s Glorieta Sandstone (100-200)
Yeso Fm. (500-750)
Madera Limestone

Precambrian - . igneous?hnd metamorphic rocks

-



0-20'

20-458"

458-496'

496-600"'

600-

RECEIVED
APR 22 1376

; U. 8. Geological Survey
P-15 AREA - TYPICAL STRATIGRAPHIC SECTION Carlsbzd, N.IL

/

'(The Anaconda Company, 1976)

Colluvium, containing slump block basaltic material from

- remnants of Wheat Mountain to the west.

Cretaceous, undifferentiated. Marine sandstones. grading down-
ward into shales. Sandstone units are capped by a few feet of
fairly hard, silica cemented sandstone.

Lower Cretaceous, Basal Dakota sandstone. Its base is a hard,
fine-to-medium grained, sugary textured, rounded to sub-rounded
sandstone (¥ 10') that grades abruptly upward into fairly soft

~ carbonaceous and shaly siltstone. Lies unconformably on the

Jurassic sediments.

Jurassic, Jackpile sandstone member of Brushy Basin. Locally

1 100'. Generally gray to buff, medium grained, friable,
massive sandstone. Quite kaolinitic, locally contains stringers,
blebs and thin beds of gray-green mudstone., Mineralization in

" this area generally in the top third of the unit.

Jurassic, Brushy Basin shale member. Generally near upper
contact, calcareous green shales, mudstones and .interbedded
gray-green limestones, locally with recrystallized calcite.



0-50"'

50-520'

520-554"

554-648"

C

648-

P-17 AREA - TYPICAL STRATIGRAPHIC SECTION
(The Anaconda Company, 1976)

Colluvium, containing blocks of basalt from remnants of Wheéat
Mountain to the west.

Cretaceous, undifferentiated. Marine sandstones grading down-
ward into shales. Sandstone units are capped by a few feet of
fairly hard, silica and calcite cemented sandstone,

Lower Cretaceous, Bacsal Dakota sandstone. Its base is a hard,
fine-to-médium grained, sugary textured, rounded to sub-~rounded
sandstone (¥ 10') unit that grades abruptly upward into fairly
soft carbonaceous and shaly siltstone. Lies unconformably on
the Jurassic sediments.

Jurassic, Jackpile sandstone member of Brushy Basin. Locally

+ 95'., Generally.gray to buff, medium grained, friable, massive
sandstone. Quite kaolinitic, locally contain stringers, blebs
and thin beds of gray-green mudstone., Near the base of the
section the mudstones are intimately mixed with the sandstone,
making selection of the Brushy Basin contact difficult. Mineral-
ization in this area generally in the top third of the unit.

Jurassic, Brushy Basin shale member. Generally near upper
contact, calcareous green shales, mudstones and interbedded
gray-green limestone, locally with recrystallized calcite.
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Seismic Data
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- _Figure 1

Locations of felt earthquakes and instrumental epicenters

within 60 miles of Mariano Lake,

Numbers correspond to

event numbers 1n Tables 1 and 2 (NMEI, 1975, p. 171).
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Table 1

Earthquakes felt within 60 miles of Mariano Lake
- prior to 1962 (NMEI, 1975, p. 170).

A — Time Location of Maxium
No. Yr Mo Day oMT+ Max. Reported Peported
: Intensity Intensity

1 1940 May 17  05.10 Grants - (111)

* v .
From U. S. Dept. of Commerce, NOAA, ERD U. S. Earthquakes.
Prepared annually, it lists epicenters ‘and associated phenomena
of all earthquakes recorded or reported in the United States.

A, ‘ . . ‘
vmber corresponds to earthquake location number shown in
Figure 5-6.

. .

Greenwich Mean Time

Modified Mercalli Intensity Scale of 1931 (see Appendix D).



Ingtrumentally located earthquakes within 60 miles of
Mariano Lake January 1962,

Table 2

1975, p. 173).

through April 1974 (NMEI,

Origin Time

Numbers in this column yrefer to the following sources:
. (1) sanford, 1965; (2) U. S. Dept. of Interior, USGS, ERL, (3) Toppozada and

Sanford, 1972.

- __Date Location Magnitude®*
No. Yr Mo Day GMT* _Lat®N Long®W my, My Referencest
2 1963 Aug. 21 00:23:21.2 35.3 108.1 2.0 (1)
(:j 3 1963 Aug. 27 05:18:17.0 35.3 107.8 2.3 (1)
4 1969 Aug. 23 21:41:54.2 34.8 108.7 3.0 (3)
5 1971 May 22 22:31:19.8 35.4 107.6 2.8 (3)

6 © 1973 Dec. 24  02:20:14.9 35.3 107.7 4.4 4.1 (2)

»* Numbers correspond to éarthquake location numbers shown in Figure 5-6.

*  Greenwich Mean Time.

k% my is reported by U. S. G. S. (Earthduake Datavﬁgport), was calculated by New
Mexico Institute of Mining and Technology, Socorro, New Mexico, using seismograr
from stations at Albuquergque and Socorro.

+



<’\ | | Figure~2

Locations of felt earthquakes and
in the vicinity of Mount Taylor.

instrumental épicenters
Numbers correspond to

event numbers in Tables 3 and 4 (NMEI, 1974, p. 87).
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Table 3

Earthquakes felt in the vicinity of Mount Taylor prior

to 1962 (NMEI,

1974, p. 88).

Tice

Location of

Maxium

/ .

¥r Mo Day ‘eur? Max. Reported Reported References” Remarks
Intensity Intensity*
T 1893 July 12 13:00 ; Albuquerque v (1),(2)  Three shocks.
: 1400 '
2 1893 Sept. 7 ‘ los Lunas . VI 1),() Strongest shock of a
’ ' 3 month long ewarm.

3 1921 July 31  ©03:55 Senorito R (2)

4 1930 Mar, 23 19:00 Albuguerque CIIr-v) 3)

S 1930 Dec. 3 21:36 Albuqueréue (v) 3) Two distinct shocks.

6 1830 Dec. & 22:30  Albuquerque - (111) 3). Aftershock of lie_c.‘:!.

7 . 1931 Jan. 27 Albuquerque (111) 3) S

8 1931 Pél):'. 3 23:45 Albuquerque v “)

9 1931 Fed, 5 04:48  Albuquerque Vi 3) Hundreds left bouses.
Goods thrown from several
stores, shelves,

10 1936 Sept. 9 12:55 Albuquerque (111) 3) Tvo weak shocks,
1 1938 Mar, 23 06:00 los Lunas un ()
12 1938 Apr. 15 21:00 Albuquerque (111) (3)
13 1938 Apr. 16 08:15 Albuquergue (x1r) )

1 1940 May 17 05.10 GCramts (1) *

15 1947 Rov. 6 16:50 San A.ntonito (v-vI) 3) Felt 4n 10 mi. radius

16 1954 Nov. 2 17:00  Albuquerque. av) * Felt 20 mi. NS direction.

1?7 1954 Nov. 3 20:39  Albuquerque v 3 Felt 20 mi. NS direction.

18 1956 Apr. 26 03:30  Sandia Mtna. v ™

'Greenwich Mean Tiwe.

.Hodxficd Mercalli Intensity Scale of 1931 (sec Appendix A).

are given in parentheses.

Intensity values assigned by the author

Numbrns given in this column are ‘tor the references from litevsture rircd listed Selow:

(1) Eppleéy, 1956;

(2) Woollavd,

1968; (3) U.S,

Farthquakes (& U. S. Dept. of Commerce publlcatton

_pxaparvd Annuully um. lists cpicenteu and associated phenomena of . all. et\r(.hqnakes recorded or
,'reponed ul thc lkuted sc-tes). (4) persanal communications, S. A. Norumop. ‘2972,

'a,

PR



9
Table &

Instrumentally lTocated earthquakes in the vicinity of Mount Taylor January 1962,

through June 1971 (NMEI, 1974, P 90)
No. ' _Date ~ Origin Time . location’ ‘Magnitude* Referemces®

Yr Mo Day omt Y Lat’N  Long W mo M
19 1962 June 14 07:27:55.8 - 35.6 106.9 - 2.8 (1)
20 - 1963 Aug. 21 00:23:21.2 - 35.3  108.1 ' 2.0 (1)
21 1963 Aug. 27 05:18:17.0 35.3 107.8 ' 2.3 (D
22 1970 Nov. 28 07:40:11.6  35.0 106.7 4.5 3.5 . (2)
23 1971 Jan. & 07:39:06.7 35.0  106.7 - &7 3.8 _  (2)
24 1971 May 22 22:31:19.8 35.4 107.6 , 2.8 3)
Y .
Greenwich Mountain Time.
is reported by U.S. Dept. Commerce (Earthquake. Data Report); was calculated by New Mexico

Institute ilining and Technology, Socorro, New Mexico, using seismograms from stations -at Albu-
querque and Socorro.

+Numbers in this column are for the references from literature cited listed below: (1) Sanford,
1965; (2) U.S. Dept. of Commerce, Earthquake Data Report, ERL; (3) Toppvzada and Sanford, 1972.
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Soils in the Vicinity of the Jackpile-Paguate Mine



Soils in the Vicinity of Jackpile-Papuate Mine , .

(The Anaconda Company, 1976)

IRRIGATED
LT

J. CK PILE MINE

- b —— i e ey

. - - 18M
g;? BD-2 Soil Designation»(Refer to Table 2.1-1)
- | -- Extent of Mine Disturbance at Time of Soil Mapping
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‘Map Symbol

2X

AB-2

5T
BD-2

6T

-BD-2

6
BE-2 -

10M -
BD-3

loT
BD-3

RECEIVED
TABLE 2.1-1 MAY 3 - 1376

MAP SYMBOLS AND DESCRIPTION U. S. Geological Survey

FOR SOILS APPEARING ON PLATE 2.1-1 Carlsbad, N. M.

(The Andconda Company, 1976)

Soil Description ' N

A deep, fine textured, slowly permeable, moderately eroded
s0il formed from recently deposited alluvial soil materials
of mixed origin, occurring. on nearly level to gently

sloping (0-3%) flood plains.

A deep, medium textured, slowly permeable, moderately eroded
s0il formed from outwash soil material of mixed origin moved
and deposited by flood waters from higher. slopes and occurs
on gentle to strong (1-8%) slopes.

A deep, medium textured, moderately permeable, moderately
eroded soil formed from soil material of mixed origin,
moved and deposited by flood waters from higher slopes.

This soil mapping unit is widely scattered within the
Morrison geolgoical formation and is usually found below -
sandstone bluffs or ridges. It occurs on gentle to strong
{1-8%) slopes. )

A deep, medium textured, moderately permeable, moderately
eroded soil formed from sandstone. It occurs on gentle to
slightly steep (1-12%) slopes. This mapping unit is found
in the Morrison, Chinle, and Mancos shale geological forma-
tion. It occupies approximately one-half of the mesa top
north of Bell Rock and is associated w1th the Tres Hermanos
sandstone formation. :

A deep, coarse textured, moderately permeable, severely
eroded soil developed from sandstone, and occurring on
gentle to strong (1-8%) slopes. This soil mapping unit is
of major importance and was found within the Morrlson and
Mancos shale geological formation.

A deep, coarse textured, moderately permeable, severely
eroded soil formed from outwash soil material of mixed origin,
moved. and- deposited by flood waters from higher slopes.’ This

' s0il occurs on gentle to strong (1-8%) slopes. This soil

mapping unit is of major importance and occurs primarily
within the Morrison. geological. formation.



Map Symbol

18M
BD~2

26cB
FG-2

30

. BE-3

37rM
BE-3

l.b
W
=

H-7

RECEIVED
MAY 3 - 1376

TABLE 2.1-1 (Cont‘d{
} ~ _ ' U. 8. (kmhgwalSmwnz
Carlsbad, N. M,

Soil Description

A moderately deep, medium textured, moderately permeable,
moderately eroded soil developed from sandstone and found
commonly on mesa tops. It occurs on gentle to strong
(1-8%) slopes. '

A shallow, fine textured, slowly perméable, moderately

eroded soil developed from basic igneous (basalt) rock.

It occurs on moderately steep to steep (12-55%) slopes.

A shallow, medium textured, moderately permeable, severely
eroded soil developed from sandstone aﬂd occurring on gentle
to slightly stecp (l -12%) slopes.

A very shallow, medium textured, severely erocded soil which
is commonly found on gentle to slightly steep (1-12%} slopes.
This mapping unit consists of very shallow. sandstone soils
with bedrock usually occurring between 4 and 10 inches and

is most ‘frequently found near the rim of mesas. Exposed
_ outcropplngs of sandstone bedrock are common and may occupy
-as much as one~third of the area delineated.

This mapping unit normally occurs as vertical sandstone
bluffs on the rims of large mesas. It can be generally .
described as a miscellaneous land type. It is characteris-
tic of the unit to have very steep (55%+) slopes, to have
miscalleanous textures, and variable soil depths with un-
differentiated erosion. It has sufficient usable soil mater-
ial to provide some cover and forage for wildlife. Extensive
areas of exposed sandstone bedrock and large boulders are
common. :
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Meteorological Data



Fipure 1

Average annual precipitation patterns over New Mexico.
Isohyet interval is 2 inches (NMEI, 1974, p. 96).
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Table 1

Mean precipitation (inches) for stations in the Mount Taylor area
(NMEL, 1974, p. 36). '

Vonth: “San Mateo® San Mateo™ Grants+- , San Fidelw
(7250 £t elev.) (7250 ft elev.) (64B0 ft elev.) (6160 ft. elev.)
1966-1973 Sept., 1972- 1946-1960 1920-1954
 Aug,. 1973 : N

Jan. 0.07 0.11 0.36 0.37

Feb. 0.09 0.12 0. 39 0.46
Mar. 0.16 1 0.24 0.45 0.44
Apr. 0.16 0.09 0.36 0.65
May " 0.36 0.36 ' 0.43 0.79
June 0.75 1.19 0.69 0.79
' July 1.98 2.83 1.81 1.65

Aug. 2.39 1.35 2.18 2.02
Sept. 1.31 1.81 1.17 1.43
Oct. 0.89 3.00 1.07 0.61

Nov. . - 0.24 0.12 0.33 0.41

Dec. 0.41 0.16 0.62 0.47
Annual 8.81 11.38 10.06 10.08

® .
'Source: U.S. Dept. of Commerce, Environmental Data Service, NOAA, 1973,

+
Source:

U.S. Forest Service, 1973.

wSource: U.S. Dept. of Commerce, Weather Bureau, 1959.
s ] .



(’\» : Table 2
Four year summary of wind directions and speed at the Langmuir Laboratory,
Socorro, New Mexico (NMEI, 1974, p. 44).

Season ' Mean Direction Mean Speed (mph)
Spring A ‘West--southwest 8
Summer South-southwest 6

(:: Fall. Southwést 9

Winter , West-northwest : 11




APPENDIX VI

Air Quality Regulations, Standards, and Data
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1 Environmental
1improvement
| Agency

P.0. Box 2348, Santa Fe, New Mexico 87503

" RECEIVED

JUN 11376

U. 8. Geolegical Survey
Carlsbad, N. M,

AIR QUALITY DIVISION

May 26, 1976

Mr. Dale Jones

USGS

Conservation .Division

P.0. Box 1716

Carlsbad, New Mexico 88220

Dear Mr. Jgnes:

‘(:j . Enclosed is the data you requested for the Grants,
New Mexico area. If youn have any questions, or require -
any other assistance please feel free to contact me at
827-5271—extention 359 in Santa. Fe,

- Sincerely,

///A ) A /2 o
R RN ey

‘Martin J. Rinaldi
Program Manager
Monitoring and Surveillance Section

MIR:elc
Enclosure
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21X A—~Refesence MMothod for the De-
termination of Julhy Dioxide in
the. Atmcephsre (I'unrusaniline
© Methody.
~ iX —Nelerence Matbod for the De-

termniuntion of Suapended 'arucus .

1ates by Lue Atopuspburoe (Lgh Vol

' ume riethod).

:dlx C~—Reference Method for the Con-
tinuolr Aleasuremernt of Carbon

monodde in tbs Atmesplicre {Non=
disporsive lufrared Speciromestry).
wdix D—Recferenco Ncithod for the
MMeasurement of  Photochemical
Oxsfapnts Corrected for lpterfer-
ences Due Lo Nitrogen Oxide und
sSulfur Dioxide.

" 2dix E~Reference Method Tor the Dee
termination of Hydrocurbons Cor-
rected for Meihane.

cdixy F—Refercpce Method for tke De-

termination of Ninogen Dlox:m:'-

{24-Hour Samplung Mcthod).
*Tho provisions. of this.Part

THORITY !
ssued under sec. 4, Public Law 91;-60’:
1579, : - e et
. , . )
0.} Definiticos. Cere

) As nsed in this pm-t, al) u:rmsnot
sed herein shall have the mesning
athem by the Act..

9 “Act” means the Clean Alr Act, as.

nded (Public Law 81-604; 84 Stat.

b %
D "Agepcy” means the Environ-
tal Prolection Agency.

1) *“Administrator” mesns. the Ed-'

istrator of tke Enmonme...zal Pro-

jon Agency. -
+) "Ambient air’” mestis that portion

-, ae atmosphere, externzl to buildings,
o 7hich thie general public has actess,

'Y “Reference method” ‘means =8
*od of sampling and analyzing for
gir pollutant, as described in an sp-
¢ix to this part.

2) “Eguivalent method” Ineans. any
‘hod of sampling and analyzing for -
2%r polutant which ¢an be demon-
iwed to the Administrator’s satisfac-
3 to bave a consistent relationship to

reference method. . .
U2 Scope. . ' .

8) National primary and secondary
bient air quality standards under sec~
2 109 of the Act are set forth in this

-
b) National

Jare.

(¢) The -promulgstion of national
izaary and secondary amblent air qual-
'+ standards shall not be considered in
1y mannerio-nliow sxgmﬂcant dc(crior-
jon of existing alr quu)ny Sn nny por-

m o[ nny ‘State,

.

primary ambient alr
ity stancdards define levels of air
ility: which the Administrator judges
+ pecessary, with an .adequate margin
safety, to- protect the public health.
tional secondary smbient gir quality
2dards define levels of air quality
Jeh the Administrator judges neces-
< to protect the public welfare from
§ known or anticipated adverse efJects
8 polutani. Such siandards are svb-
1.10 vevision, oid andditional primary
2 s¢;ondn:jr standards may be proaul-
_{ed as the Administrator deems neces~

¥y to prolcct. ‘the public health and

RULLS AND REGUILATIONS

(d) The proposal,  pramulestion, or -
revision of national primary and sccont-
Ty ambient alr quality stundards shall
not prohibit any Hlate froor establishing
nmblent alr quabty stangards for that
Stase or any portion thereof which are

.more stringent  than  the »natjona)
nrtandards, T
£410.3 Xeferencoconditiune,

All measurements of alr quality are
corrected to a reference temperature of
25° C. and to r reference pressvre of 764
willimeters of mercury (I 0122 mms-
bars). -,

§410.4 National pritnary ambient nir
quality standards for—-suzfur oxpdu
(5u|[urdwx|dc)

The natfonal. primary rmblent air
quality -standards for suvMSuwr oxider,
measured as sulfur dioxide by the refer-
ence metbod described in Appendix A (0
_ this part, or, by an cguindent mcLhod

are: -

(n)- 80 microgrnms- per cubic mcter

(0.03 p.p.m)-—annual avithmetic menn.

(b) 365 micrograms pux cubic meter.

(D.14 p.pm.)—Maximum 24-hour con<

centration not to be evu:ded more Lthan

ONCe Per year. . .

§ 4105 - - National sccondur'y' am}nenl air

- gquality standards for sulfur oxxdc:
- © - (sulfurdioxide). .-

The national secondary ambicnt fir
guality standards for sulfnr oxides,
rceasured ss sulfur dioxide by the refer-
ence method described in Appendix A to
this part, or by an equivalent method,
are: -

(a) 60 mlcmg*ams per cublc wmeter
(0.02 p.pon.)—annual arithmetic mean,

(b) 260 micrograms pcr cubic meter
(0.1. p.paou)~—maximum 24-hour con-
.centration not-to be cxceeded more than
once per yesr, 25 8 guide to be used in
assessing implementationplansicachieve
the snnual stapndard. -

{(c) 1,300 micrograms per cuibc meter
(0.5 p.p.m.)—maximum 3I-hour concen-
tration not to be exceeded more than

once per year.

-

NOI
.

(L) 150 microzTams per cudle victer-~
maximuin 24-Lour concentiratian not to
bLe exceededd more than onae per yens,

f410. 8. National primary and ccconday
ambirmt air quality standards fur vare

bon monoxide.. -

The nationa) primary and sccondary
ambient nlr quality standrrds for carbome
monoxide, measured by the reference
method deseribed in Appencix C to this
purt, or by en.equivalent met=od, are:

(2) 10 milligrams per cublic micter (U
p.p.m.)—maximum E&-hour concenirg-
tion not to be excecded more than once
Per year. |

(b) 40 raillirrams per cuble meler (35
PO.O)—ToAXIMWN  2-heur concentyve~
tion nol . be axccco«d more Umn once
peT year., - .0 - .
64109 Natonul’ prnnr.ry nnd. sccondary”
ambimt wir. quality numlnrde far
L photucbemical. oxidunts, .

‘The niational prizyoy and swommr,'
su:obicnt adr guality ciandard for photo-
chemical. oxjdants, measuwred and -cov.
rected for jnterferences due to nitrogen
oxides end sulfur dioxide by theyeferea
method deseribed in Appendixr))d to thils
part, or by an equivzlient methad, is: 360
micrograms per cubic meter  (0.0%
‘p.pm)—maximum™ l-hour conceniv.-
tion not to be exceeded more than once
per year. . R
"§410.30 Nnnonu] prinary end second.

ary ambicnt air q'\miuy standard for
bydrocnrhonn.

The hydrocarbons stanc’v-d is for w.e
as a pude in devising iroplernentetion
plans-to achicve oxidant stzrdards.

The national primary e=d sceontery
smbient alr Quality standard for hyoro-
carbons, mesasured snd corrected fo
methane by the reference mecthoG G-
scribed in Appendix-E.to this purtl, or by
an equivalent method,is: 160 DYUCTORT eI

- .

. per cubic meter (024 p.pan.) ~—masimuyu

*3-hour concentration (6 to §a.m.) not Ik
“be exceeded more tbsn onee per year.

§410.11 Nauonal primars. and secorndd
* . ury ambient air ql.nlny siandard fo

§410.6 Nationul primary smbient sir
quality. standards for particulate

masier.
The nationsl primsry  sambient air
quality standards for particulate matter,
measured -by the referevce method de-

an equivalent method, are:

apnual ::eomctnc mean. -

be exceeded more th21l onee per year,

scribed in Appendix B to thiy part, or by_|
(a) 75 micrograms per cubic mcter—-—

(b) 260 micrograms per cublc meter—
maximum 24-hour concédtration not to

. nitrogen dioxide. . .

The.nahonal primary acgd- secondar
ambient nir quality standard for nitrogas
dioxide, measured by &z clerone
method deseribed in Appendiy 3 Lo thi
part, or by an equivelent mnzthod, is! )0
micrograins per cubic.. meler (00
p.pan.)—annual arithmetic mesn.

APFENDIT A~—RIVEMENCK METROR FOk Y1
DETFRMINATION OF SULFLR DIOXIDE IN ¥
- An‘osrur_ﬂ: {PARAROSANDINE MFTHON)

3. J”r'nnpla and. Jp,vlicah{';:;- 3.1 Snin

standurds fnr‘

quality
nialter,

—. Quality standards for particilate matter,
Jneasured by the refercuse mnethod de-

an equivalent method, nre:

m:hlevc the 24- lmur standxu'd

~

. ©" FEDERAL REGISTIR, VOL 38, NO, B4—FRIDAY, APSIL 30, 1971

§ 410.7 . National secondary ambicot air
pariiculate

The national secondary ambient alr

seribed in Appendix B to this part, or by

dioxide Is absorbed frorm atr 'ia n solution ¢
yolaxaiura ,teLr.v.‘naro:nercunu CeCIY .
Qo pravnlitotertiirpie complex, which r
sists oxidatton by the oxygen fo ths anu,
formed (1, 2). Onco farmed, this emnplio:
stublo L0 strong oxidanis (C.K. ©v.OoND, G
of pitrugen). The complex i3 reacind Wi
perarosaniiino and formaldehyde Lo form §
tensely colored pararosaniiice maethyl s
fonie acid (3). Tho nbsorhance of ths Aol

(n) 60 rnicrograms ner cubie mclet-—- tion 3y Incraured spoctroFhiotmetrically.

frnnual geomelric mean, ns a guide to be
used ino assessing Implementation plans to  urement of. sulfur dioxids in amblent .

12 ‘Ihe mcthod fs applicable £ the iner

Nslng sampling ponod:. up 10 31 boura,

..



New Mexico Environmental Improvement Board
P.E.R.A. Building
P. O. Box 2348 .

-(T'nta Fe, New Mexico 87501

. | . (. S.

Carlsb'ld

'fR,E'GEIV ED
JUN 231975 o

Ccologrcﬂ Survey,

<P St

April 19 1974

R AIR QUALITY CONTROL REGULATION

Section Number 201 of the Ambient Air Quality Standards and Air Quality
Control Regulations adopted by the New Mexico Health and Sbocial Services

‘Poard ‘on January 23, 1970, amended on June 26, 1971,

16, 1973, is adopted to read:

and amended on June

®201. Ambient Air Quality Standards

A.
late in the ambient air are as follows:

e

- 1. 24-hour avérage
\<~; .2; 7-day average
3. 30-day average
4. énnual.geomegric mean

-Maximum Concentration

The maximum allowable c0ncentrat10ns of total suspended partlcu-

150 pg/m’

110 ug/m3
S0 pg/m3

60 ug,/m3 .

B.

When one or more of the following elements are present in the

total suspended'particulate, the maximum allowable concentrations of the
elements involved, based on a thirty-day average, are as follows:

1. beryllium
2. asbestos
3. heavy metals (total combined)

C.

sulfur dioxide

Maximun Concentration

0.01 pg/a’
0.01 ng/m>

10 pg/m3

‘The maximum allowable concentrations of the following air con-
taminants in the ambient air are as follows: : .

. Maximum Concentration




-

(a) 24-hour average 0.10 ppm

3

(b) annual arithmetic average - 0.02 . tar

2. hydrogen sulfide

} (a) for the state, cxcept the Pccos—Permian Basin Intra-
state Air Quality Control Region (l-hour average)

v

‘ o'.ooa ppm

(b) for the Pecos-Permian Basin Intrastate Alr Quality
Contrrol Region (L/2-hour average) .

0.100 ppm

.. , (c) aftcr January 1, 1976, for within corporate 11m1ts
of municipalities within the Pecos—~Permian Basin Intrastate Air Qualicty

Control Region (1/2-hour average)

0 030 ppm '

. (d) after January 1, 1978, for Wlthln flVe miles of the
corporate limits of municipalities having a population of greater than
twenty thousand and within the Pecos—Permlan Basin Intrastate Air Quality

Control Reglon (l[w—hour average)

0.030 ppm

_ 3. total reaﬁced sulfur .

- (a) for the state, except the Pecos~Permian Basin Intra-
state Air Quality Control Region including hydrogen sulfide (1-hour average)

0.003 "ppm -

(b) for the Pecos-Permian Basin Intrastate Air Qualitry
Control Region, except for hydrogen sulfide (1/2-hour .average)

0.010 ppm

(c) after Janvary 1, 1976, for within corporate limits of |
municipalities within the Fecos-Fermian Basin Intrastate Air Quality Con-
trol Region, except for hydrogen sulfide (1/2-hour .average)

0.003 ppm

_ (d) . after Janvary 1, 1978, for vitlkin five miles of the
corporate limits of municipalitics having a population of greater than
twenty thousand and within the Pecos-Permian Basin Intrastate Air Quality
Control Region, except for hydrogen sulfide (1/2-hour average)

. .
- -

¢
0.003 ppnm



) : .
Maximum Concentration

"4, -carbon nonoxide o | .
(a) 8-hour average 8.7 ppm
(b) 1-hour average - © 13.1 ppm

5. nitrogen dioxide ‘ ?
() 24-hour average 0.10 ppﬁ
(b} annual arithmetic average 0.05 ppm

6. photéchemiéal-oxidants (1-hour , .
average) . ‘ 0.06 ppm

7.- non-methane hydrocarbons (3-hour
average) A : 0.19 ppm

D. On an annﬁal average, the séiling index shall not exceed 0.4
cohs/1000 linear feet of air." : :

Adopted:  4-19-74
Filed: .  5-3-74

Effective:r 6-2-74
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APPENDIX VII

Hydrologist's Memorandum Report



United States Department of the Interior

GEOLOGICAL SURVEY

P.0. BOX 1716
CARLSBAD, NEW MEXICO 88220

- INREPLY

REFER TO: , _ March 19, 1976
Memorandum
To: ~ District Chief, WRD, USGS,
Albuquerque, New Mexico
From: Area Mining Supervisor, SRMA, USGS,

Carlsbad, New Mexico

Subject: The Anaconda Company's Proposed Mining and Reclamation
Plan for the P-15 and P-17 Mines on Laguna Tribal Lease

No. 4 '
Please review the enclosed copy of the above plan (one volume with
map pocket) and return with your report.
i : ’ Dale C. Jones

Mining Engineer
for Area Mining Supervisor

DCI:nb.

Enclosure:



OPTIONAL ¥ORW O, 10
MAY 1982 FOITION
CsA rrian (a1 crn) rot-tre

UNITED STATES GOVERNMENT
Memorandum

1o : Area Mining Supervisor, SRMA, USGS, Carlsbad, NM 'patg:: March 26, 1976

FROM : District Chief, WRD, USGS, Albuquerque, NM

SUBJECT: Review of the Anaconda Company's proposed mining and reclamation plan
for the P-15 and P-17 mines on Laguna Tribal lease No. 4

I have reviewed the above mining plan and agree that the stated
impacts of these two underground mines on water resources will be
relatively minor for the reasons stated. In other parts of New Mexico
where mine dewatering is a problem, the mines are several hundred feet
below the water table. In this area mining will be done at or just
below the water table, so yields from the relatively impermeable
material will be low and drawdown will be small.

- Although the discharges will probably be low, the 1.28 and 1.29 acre
settling ponds for mine water may be too small. 1In this area annual
. evaporation is probably 6 feet or less from ponds, implying that,
on the average, evaporation will consume about 5 gallons per minute
from each of the two ponds. Perhaps provision-should be made in the
. plan for discharges exceeding 5 gallons per minute. The ponds must
(::' have sufficient volume to contain winter discharges when evaporation
rates are lower than 5 gallons per minute. Also, the ponds should
be designed to minimize leakage, which could cause contamination

of ground water in the area. '1£27 : ’<

F. P. Lyford
Hydrologist -

For: W. E. Hale
District Chief

\ RE‘.’CEYVED
C MaR29 WS

vey,
GCO\OB‘CA\ B
IL S(}ul‘ﬁ“L M.

Buy U.S. Savings Bonds Regulirly on:the ”Pa_)vfroll‘f avings Plan

)



United States Department of the Inlcnor

GEOLOGICAL . SURVEY

P.0. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY

REFER TO: o * May 21, 1976
Memorandum Q
To: - District Chief, WRD, USGS, Albuquerque, New Mexico
From: " Area Mining Supervisor, SRMA;, USGS, Carlsbad, New Mexico

Subject: The Anaconda Company's Proposed Mining and Reclamation
‘ Plan for the P-15 and P-17 Uranium Mines oun Laguna

) Tribal Lease No. 4 *

Enclosed are copies of the subject plan, the company'a'addendums
to the plan, and your original memorandum report on the plan |
dated March 26, 1976. '

Please review the enclosed material to see if the addendums to the
plan necessitate revision or addition to your original report,
‘Please return the plan and addendums to this office.

P Y N
Dale C. Jones
Mining Engineer

for Area Mining Supervisor

DCJ:c]

Faclosures



OFTIONAL PORM 130, 10
MAY o0 KDITION
G8A PPMR (41 Crn) 101908

UNITED STATES GOVERNMENT

Memorandum

-Area Mining Supervisor, SRMH, USGS, Carlsbad, NM

TO DATE: May 26, 1976

FROM : District Chief, WRD, USGS, Albuquerque, NM

' SUBJECT: Addendums to the Anaconda Company's Proposed Mining and Reclamation
Plan for the P-15 and P-17 Uranium Mines, '

I have reviewed the addendums to Anaconda Company's Proposed Mining
and Reclamation Plan and have only a couple of comments. First, the
pumping rate at 183 gpm from the P-10 mine reported in the letter
dated April 14, 1976, does not agree with the pumping rate reported
in the letter dated April 21, 1976, which averaged about 30 gpm as
calculated from the total water pumped. Second, reference was
made to our water resources study on the Pueblo of Laguna. We have
water quality data in the form of miscellaneous chemical analyses
and specific conductance measurements for both Paguate Reservoir
and the other, which is called New Laguna Reservoir. This can
probably be supplied upon written consent from the Laguna Governor.
Both reservoirs are nonfunctioning because of sediment filling.

Q(:; Enclosed is the mining plén with addendums.

oot ® Ly

F. P. Lyford
Hydrologist

For: W. E. Hale
District Chief

et : o RECEIVED
MAY 2 7 1376

U. S; Geological Survey
Carlsbad, NN M.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan



APPENDIX VIII

Water Quality Data
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Table 1

Analytical Data for Surfaéé Water Sampling

(EPA, 1975, p. 33)

Station Description - Nu:?er_ Gross Alpha (pCi/1)  Radium-226 (pC1/1) Uranium {mg/1) Selenium {mg/1)  Vanadium (mg/1).
' Sa@ples Max. Min. Avg. Max. Min, Avg. Max. Win, _ AVg. . Max. Min. Avg. Max, Min. Avg.
Rio Paguate at Paguate 1 - - 2.8 - - 0m - - <0.02 - - <0.07 - - 0.6
Rio.Foquino upstream of : . o :
Jackpile Mine 1 - - 1.2 - - 0.17 - - <0.02 - - <0,01 - - 1.8
~ Rio Paguate at Jackpile Ford 1 - - 270 - - 4.8 el . 1.2 - - <B.05 - - 0.5
Rio Paguate at Paguate | _ T .
Reservoir - Discharge  ~ 1 - - 230 - - 1.94 - - L1 - - <0.01 - - 0.6
Rio San Jose at Interstate Bridge 1 - - - 28 - - 0.37 - -. -0.10 - - <0.01 - -

8.3




WATER QUALITY UHITEKIA

ALKALINITY

Alkahmty in drinking water should be sufficient to.

enable floc formation during coagulat:on but not so
high as to cause physiological distress in humans. A
chemically balanced -water, neither corrosive  nor
encrusting, should be mamtamcd Alkalinity should not
be less than 30 mg/l nor more than 500 mg/i (3).

ARSENIC

The use of inorganic arsenic in insecticides necessitates
the need for a limit on the concentration of arsenic in

" drinking water supplies. A considerable proportion is

retained by the body at low intake levcls {2). The United

States Public Health Service Drinking Water Standards of

1962 sct concentration limit not to exeed 0.01 mg/l.

BARIUM

.Barium is consxdcred a general muscle stimulant,
especially the heart muscle (2). The fatal dose for man is

550-600 mg. Concentrations of barium have been set by
the United: States Public Health Service Drinking Water
Stanclards of 1962 at 1.0 mg/l because of the toxic
effect on the heart, blood vessels, and nerves.

BICARBONATE

Bicarbonate is a universal constituent of natural waters.
Bicarbonatle has not been considered as a health hazard.
However, some reports indicate that concentrations in
excess of 700 mg/l may be harmful to some persons.
Bicarbonate is an essential constituent in water as it
provides a buffering capacity to the water.

BORON

The ingestion of large amounts of boron can affect the
central nervous system and protracted ingestion: may
result in a clinical syndrome known as borism. Boron is
an essential element to plant growth, but is toxic to
many plants at levels as low as 1 mg/l. The United States
Public Health Service has established a limit of 1 mg/|
which provides a good factor of safety physiologically
and also considers the domestic use of water for home
gardening (3).

CADMIUM

Cadmium is believed-to be a nonessential, nonbencficial
element biologically. Cadmium also has a high toxic
polential. Minute amounts are known to interfere with
metabolism and cause arterial changes in man. Because

of this, the United States Public Health Service Drinking.
Water Standards of 1962 set the allowable concentration

of cadmium at 0.01 mg/l.

CALCIUM

Calcium salts and calcium ions are among the most
.oommonly cncountered substances: in water. They may

result from leachmg of soil and other natural sources, or

* they may be contained in sewage and many types of -
industrial waste. The United States Public Health Service -
Drinking Water Standards, do not . carry’ any limit for -

calcium. The World Hcallh Orgamzanon Intornanonal

(QMEIA, 1974, p. 7-10)

Standardsof 1958 indicates 75 mg/l is a permissible limi
and 200 mg/l is an excessive limit in drinking water,

CARBONATE

Carbonate is directly related to bicarbonate and the
concentration of each varies with the pH. The Unitec
~ States Public Health Service Drinking Water Standards o
1962 placc no restrictions on carbonates in natura
waters, nor in chemically treated waters, as was done ir
the 1946 standards. Concentration in excess of 350 my
of carbonate should not be allowed in drinking wate
because it may be harmful to some people.

. CHLORIDE

Chlorides in drinking water are generally not harmful te
human beings until high concentrations are rcached
although chlorides may be harmful to some peoph

Jsuffering from discases of the -heart or kidneys

Restrictions on chlaside concentrations are generally
based on palatability requirements rather than health. /
concentration exceeding 250 mg/l is not recommended

CHROMIUM . 3’

The relationship or effect of chromium on the humar
body is not known. Chromium is not known to be :
common element of food sources. That which may b
found usually arises from cooking in stainless stecl pots
The United States Public Health Service Drinking Wate
Standards of 1946 set as the allowable concentration o
chromium at 0.05 mg/l based on the lowest amoun
analytically determinable at the time the standard wa
established.

COLOR AND ODOR

Color and odor. requirements are easily attained ‘i
properly designed and operated trestment plants. Whe
the requirements are not met, it is an indication c
inadequate facilities or operation of the system. Th

- United States Public Health Service Drinking Watc

Standards set the limit of color at 15 units and odor at
units. These values do not reflect the safety of the wate
but rather the consumer acceptance.

CONDUCTANCE

Conductivity is the reciprocal of electrical resistance i
ohms of:a column of solution one centimeter long with

caoss:section-of one square centimeter at a specific
temperature. The greater the concentration of dissolve
ionic constituents in .water, the less its resistance <
current flow, Thus, conductivily serves as a measure «

the total dissolved solids in the water. Sa

concentrations may rise to levels harmful to lbivir
organisms because of the increase in osmotic pressut

Conductance-should be below 1,000 mlcromhos at 25°

for good drinking water qualny.

COPPER

Copper is an essential and beneficial element in hum



metabolism. A deficiency in copper results in nutritional
anemia in infants, The daily requirement for adulis has

-~ been estimated at.2.0 mg. Higher concentrations of

copper impart an undesirable taste to drinking water,

. Because of this, the Umtcd Statcs Public Health Service -
the recommended lcvcl .

“fromtmgfli in 1946 to 31 mg/lin 1962,

Drinking Water Standards £

30 S {0
ZYANIDE '

Cyanide standards are  based on the toxicity for fish and .

not for man. Lethal toxic effects occur only when the
detoxifying - mechanism' of the -body (conversion to,

thlocyanatc) is overburdened. The United States Public * -
- Health -

Service - Drinking ‘Water Standards sct the
recommended limit of 0.01 mg/l.

FLUORIDE

There arz- numerous articles describing the effect of

. fluoride-bearing water on the dintal enamel of children.

These papers indicate that water containing less than 0.9
to 1.0 mg/l of fluoride will seldom cause mottled teeth
in children, and for adults concentrations less than 3 or
4 mg/i are not likely to cause endemic cumulative
fluorosis .and skeletal effects. There §s evidence to
support the contention that fluorides in excess of the
threshold for mottling teeth, and up to 5 mg/fl, produce
no harmful effects other than mottling. -

The United States Public Health Service Drinking Water
Standards of 1962 set a limit on' fluorides at twice the
optimum level shown  in the following table.
Recommended levels. are based on an average of
maximum daily air temperatures in accordance with the
following table. It is reasoned that children drink more
water in warm climates; hence; fluoride content in the
water should be lower to prevent excessive total fluoride

.consumption.

TABLE .

_above 250 mgfl.

. encrustation on utensils. Thc major detrimental cffect of -
“hiardness is econornic. For this reason the 1962 United
*States Public Health Service Drinking Water Standards
- have not set health-related limits on this parameter; but,

softening is recommended for waters wrth F hardnc;s

v

IRON

“The 1962 United States Public Hcalth Service Drmkmg

Water Standards set the recommended limit for iron at

0.3 mg/l for aesthetic reasons, such as staining of

fixtures and clothing. This limit is not based upon

" physiological considerations, for iron in trace amounts js-
" - essential for nutrition. The darly nutritional requirement
.. is 1 to 2 mg, and most dicts contain 7 to 35 mg per day

Consequently, drinking water containing iron s
unpalatable and unaesthestic concentrations constitute a
nuisance but have little effect on the total daily intake,

LEAD

Lead is very toxic if taken into the body by either brief
or prolonged exposure. Lead is a cumulative poison,
Lead is absorbed from food, air; water, and tobacco
smoke. The United States Publu: Health Serv:ce Drinking -
Water Standards set the limit at 0.05 mg/l

-

MAGNESIUM

Magnesium is an essential mineral element for human
beings. The daily requirement for human beings is about
0.7 grams. Magnesium is considered relatively non-toxic
to man and not a public health hazard. Before toxic
conditions are reached in water the taste becomes quite
unpleasant. At high concentration maghesium saits have
a laxative effect, although the human body can develop
a ‘tolerance over a period of time. The 1946 United
States Public Health Service Drinking Water Standards
recommended a limit of 125 mg/l, but thcre is no limit
in the 1962 standards

ANNUAL AVERAGE OF MAXIMUM DAILY
AIR TEMPERATURES °F

RECOMMENDED CONTROL LIMITS OF
FLUORIDE AND mgn

The United States Public Hcalth‘ Service Drinking Water

Standards set a limit of 3 wuwc per liter and 10 vuc per
liter for radium 226 and strontium 90 respectively. The
standards set as an upper limit of gross beta activity at
1,000 wwuc per liter in the absence of strontium 90 and

- 3Ipha emitters.

HAF\DNLSS

Hardness over 100 mg/l as CaCoq becomes mcreaqngly .
Jinconvenient because it results dn waste of soap and

) . . . [ LOWER L OPTIMUM UPPER ]
500 . - 537 - 0.9 12 1.7
53.8 L - 583 68 | 1 15
584 - . - 63.8 0.8 1.0 1.3
63.9 - 70.6 T 0.7 0.9 1.2
70.7 - 7182 0.7 08 | 10
793 - 905 0.6 - 07 |. o8-
o S
GROSS BETA, RADIUM 226, STRONTIUM . B
: ' MANGANESE

The 1962 United States Public Health Service Drinking
Water Standards set the recommended limit for .

- manganese at 0. 05 mg/l. This requirement is the result of

aesthetic. considerations rather than any physiologic

_cons:dcrahon&

M;_x_ng;mese is undcs’rréblc in domestic water ‘ supplies

because it causes unpleasant tastes and stains, and fosters
growth of some micro-organisms m rcwvon s, f:ltcr:.,
and distribution systcm&



MERCURY

Mercury . is found in scawater at a level of 0.00003 mg/l.
It is found in marine plants at approximately 0.03 mg/l.
Severe ncurological disorders have been reported as a
result of cating fish and shellfish from contaminated
waters. For phytoplankton, the minimum lcthal
concentration of mercury salts has been reported to
range from 0.9 to 60 mg/l of mercury. The toxic effects
of mercury salts are accentuated by the presence of trace
amounts of copper (3). The Technical Review
Committee Tentative Standards have prepared in their
revision of the Public Health Service Drinking Water
Standards a. maximum aflowable unit of 0.005 mg/l
mercury (4).

MOLYBDEN UM

Molybdenum presents a particularly unique problem in

irrigation waters in that ground waters frequently carry

levels of the element that give rise to plant concentration
foxic to cattie. In nutrient solution and soil solution
. measurements, 0.01 mg/l molybdenum in solution will
produce legumes containing in the order. of 5 mg/kg

molybdenum or more in the tissue. This level is

‘commonly accepted as the upper limit for safe feeding
to cattle and it has been proposed as the tolerance limit.
An upper limit of 0.05 mg/l has been proposed when the
irrigation water is added to acid soils with a large
capacity to combine with the element. The reason for
this action is to protect against the possibility of
inducing molybdenum toxicity at a later date as a result
of overliming in humid and subhumid areas (3). The
State has recommended a maximum allowable
concentration of 0.01 mg/l for drinking water.

NICKEL

Nickel pollution is caused by industrial smoke and other
wastes. [t is very toxic to most plants but less to animals.
Long-term studies with oysters found that a level of
0.121 mg/l nickel caused considerable mortality. Nickel
.toxicities occur in nature in conjunction with high levels
of .chromium in soils developed from serpentine rock.
Growth of flax is depressed by the presence of 0.5 mg/l
nickel and this value has been suggested for tentative
tolerance limit in irrigation waters. Examination of more
sensitive crops may suggest a lower value (3). The State
has recommended a maximum allowable concentration
of 0.05 mg/l for drinking water.

~NITRATE

Until 1962, the United States Public Health Service
Drinking Water Standards did not have a requirement for
nitrates. At that time, however, a recommended.-limit of
45«mg/l for nitrates was established. This limit was

‘established because of the relationship’ between high -

nitrates in water and infant methemoglobimenia.

- pH

“Thie ‘pH of a water 5yswm was siigled out by the early
investipators of coagulation as the most important
variable 10 be considered. The United States Public
Jealth Service Dm.mnf' Walu Standards recommend as

within this range will result in chemical wasting and will
besefiecied in the quality of the leated water.

the' optimum a pH range of 6.0 10 8.5. Failure to operate. » A

PHOSPHATE

The limit for phosphorus concentrations in public wa:
supplies has becn considered, but it has not be
established because of the complexity of the proble
The purpose of such limit would be twofold: (a)
avoid problems associated with algac and. other aqua
plants and (b) to avoid coagulation problems d
particularly to complex phosphates (3).

POTASSIUM

Potassium is one of the more common elements. It is .
essential nutritional element. The 1962 United Stat
Public Health Service Drinking Water Standards do n
specify any limit for potassium. A dose of 1 to 2 grar
of potassium is cathartic, and 1,000 to 2,000 mg/!
regarded as the extreme limit of potassium in drinki
water (1).

SELENIUM

Before. 1962, the presence of selenium in water w
considered a matter of regional importance. it is no
recognized as being toxic to both man and animals, Tt
presence of selenium may cause an increase in dent
caries in man and is 2 potential carcinogenic. in the 194
release of. the United States Public Health Servi
Drinking Water Standards the ievel of allowable seleniu
was 0.05 mg/l. Due to the seriousness of the effects, i
1962 the standards lowered the limit to 0.01 mg/l.

SILVER

Crystalline silver nitrate, AgNO3, is sometimes used as
disinfectant in water supplies. Because of its skin an
mucuous membrane " discoloration along wit
pathological changes in the kidneys, liver, and splee;
the United States Public Health Service Drinking Watc

- Standards have set the limit for silver at 0.05 mg/l.

SODIUM

Sodium saltd are extremely soluble and are found i
most natural waters. Sodium is the cation of many sali
used in industry, and, as such; one of the most commo
ions in process wastes. Sodium in drinking water may b
harmful to persons suffering from cardiac, renal, an
circulatory diseases. -The 1962 United States Publi
Health Service Drinking Water Standards do nco
establish a recommended level. However, it has bec
reported that levels of 200 mg/l may be injurious
some people.

SULFATE .

The 1962 United States Public Health Service Drinkin
Water Standards recommend that sulfates do not excec: -
250 mg/l. This limit does not appear to be based on tast
or physiological effects other than a laxative actiol
toward new users. Public water supplies with sulfaz

cocontents above this limit are commonly and constanth

uscd-without adverse effects.

SURFACTANTS

The surfactant is a synthetic organic chemical havin
high residual affinity at one end of its molecule and fo.
residi] affinity at the other. Its vigorous surface activis
;ustmu not only its nmnc but |ls use as a prinicpl
ingredient in modern household detergents. In the pasy



the principle surfactantused was alkyl benzene sulfonate
{ABS); however, recently the lincar alkyl benzene
sulfonate (LAS) has replaced it on the markel. The

" reason for this is that LAS is more readily degradable by

biological action than is the old ABS. The 1962 United
States Public Health Service Drinking Water Standards
do not contain any limits for the LAS concentration,
however, they do recommend a limit of 0.5 mg/l ABS
inasmuch as ‘higher concentrations may - cause
undesirable taste and foaming. A ‘

TOTAL RESIDUE

“YFotal residue is a measure of the dissolved solids content

in a ‘water. Because the concentration of total dissolved
solids has little physiological effect, the 1962 United
States Public Health Service Drinking Water Standards
have no specific requirements, It is desirable to kecp the
concentration of dissolved solid below 500 mg/l in
municipal water supplics However, numerous

communities in the Southwest are presently using water

supplies well in excess of this value, with no harmful
effects.

" TURBIDITY

The turbidity of water is attributable to suspended and
collodial matter, the effect of which is to reduce clarity
and light penetration. Turbidity is undesirable in waters
used for laundry, ice-making, bottled beverages, brewing,
and steam boilers. The 1962 United States Public Health

Service Drinking Water Standards specify that turbidity -

should not exceed five units.
WATER TEMPERATURE

The temperature of surface water: is variable with
geographical location. Consequently, no fixed criteria
are feasible, The United States Public Heaith Service
Drinking Water Standards do not list any limits for
temperature. However, any of the following conditions

* are considered to detract from raw water quahty for

public use (3):
1. Water temperature higher than 29.5C;

2. More lhan OG‘C hourly tcmperawre variation over °

that caused by ambient conditions;’

3. More than 2.8°C water tempcralure increase in excess

of that caused by ambuem temperature;

4. Any water " temperature change which adversely
affects the biota, taste, and odor, or the chemxstry of
the'water; N

NE

- 5. Any water. 1cmpcramrc variation or change which

;“;'advcrscly affects water trcatmcm plant operation;

6. Any water temperature change thal decreases the

acceptance of thc water for cooling and - ~drinking .

purposes.

ZINC

Zinc is an essential and bencficial element in human
metabolism. Fotal zincsin the adult averages 2 goZing

deficiency in dmm als” h mjs to yru\\ th retardation that is
wlese Tha artware nf

several body enzymes s drprndcnt on rinc (2
Excessive zinc _salty act as Fastrointestinal irritants an
the illness is very acute but transitory. O(,cumng wit

. zinc as impurities are cadmium and lead. In view of thi

the 1962 United States Public Health Service Drinkir
Water Standards have set the concentration limit as 5.
mg/l in order to keep the concentrations of cadmiu
and lead below allowable Ievels.
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Potassium
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Flvoride

© Nitrate

'Bicarbonate N L.

" carbonate

i

o

. Sulfate
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Zinc
Radium 226
Strontium
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. _Table 2
Water Quality Data

(NMEIA, 1974, p. 215, 217)

. Seboyctita
Seboyeta Seboyeta {BIEBO)

. Sebiyeta Auxiliaiy'Spring' BIB; Well
Main Spring wWell ¢ 2 Well #-1
259 259 260
35-13-35 35-13-06 35-10-40

- 107-24-00 107-2?~40 107-23-41
94.30 87.40 25.30
1.56 . 1.95 7.02
6.00 10.00 - 74.00
82.40 . 0.60 21.90
<0.25 <0.25 0.00
<0.05 : <0.05 <0;05
2.40 3.60 7.40
-10.49 0.50 0.33]
- <0.10 '<0.10 0.08 -
555;50 223.00 341.60
.- None 'ﬁone None‘
13.40 40.50 - 58. 30
- - 0.02
18.50 27.50
209.40 182.80 280.00
315.00 280.00 403.00
<0.05 <0.05 <0.05
8.01 7.82 7.80
Negative Negative_ Normal
Negative Negative Clear
0.40 0.40 0.20
349.00 423.00 617.00
<0.010 <0.010 <0.010
Negative Negative. Negative
Negative Negative Negative
Negative ' Negative Negativg
Negative Negative Negative’
Negative Negative 0.025
NegAtive . Negative , Negative
Negative Negative Negative
ﬁegative Negative Negative
Negative lo.o14 0.018|
Negative . Negative 0}070

'

Moquino Moquino
1 2
Jackpile . Jackpile
Shop Well Well § 2
256 256
35-08-05 33-09-10
107-19-10 107-21-65
450,80 296,70]
2,73 1.17
14.00 4.00
©3.10 © 7.90
€0,25 <0.25
<0,05 <0,05
27.20 18,60
1.55 .50
<0.10 | <0.10

404.30 384,50

None ‘None
l664.00 ~ 337.90|
~ -
47.50 42.50
331.401 315.20
142.00
<0.05 <0.05
8.13 8.18
Negative Negative
Negative Negative
0.80 T 0.50
[2,029.00 1,299.00]
<0.010 <0.010
Negative Negative
0.520 ~0.250
Negative Negative
Negative Negative
Negative 0.025
'Negative Negative
hegative
Negétive Negative
Negaiive Negaﬁive
0.060 : Negatlve_



Figure 1

Ground Water Sampling Sites in the Jackpile-Paguate Area
_ (EPA, 1975, p.58) .
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Table 3
Anaconda Water Analysis
(The Anaconda Company, 1976)
. . Cl SOy NO3 1 Na Cond | pH U-Nat | Ra=-226{Th-230

. ~__DESCRIPTION Date | ppm ppm | ppm ppm | umhos pCi/l | pCl/1 | pCi/l
Jackpile P-l.O,Wéll 2-5 24 539 2 . 470 1600 |  8,1.}1 1.5 0.2 - 1.0
Jackpile New Shop Well 2-5 8.1 | 1.4-1 1.0 1.5

28 613 1 515 | 1500
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Archaeological Information
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APPENDIX B -

M Archaeological Clearsnce Survey

of
Eight Parcels of Land at the

| -.Anaconda Company's Jackpile-Papuate Uranium Mlune

‘Taguna Indian Resérvatlon

Valencia County, New MHexlco

RECEIVED
/ JUN 2 51376

U. S. Geological Survey
} Ce © o . .. Carlshad, N.M.

By

John DI. Beal

School of American R;se.arch

January 6, 1976 .



DESCRIPIION CF_SURVEY

- On November 6, 7, 10, and lé; 1975, the School bf‘
AmerICan.Rcsearch conducted archaeologlcal clearance surveys
of elght parccls of land at the Anaconda Compeny's Jackplle-
Parmate Uranlun Mine on the Lapguna Indlan Reservatlon, Valencle
County, New Mexlco, The survey was performed under Féderal
Antiﬁuitles Permit # T4 NM 063 and a perﬁitifrom the Lapuna
Iribe covering only those lands within the mining lease.

Dames and Moore,\cnvifonmenfal consultants of Salt Lake City,
Utah, requested that the School of American'Researéh conduct
the survey. | |

| "The areas surveyed are located within_fhé Jackplle or
fuﬁber Four Mining Leases of the Lasuna Indian Rese:vétion
(T10N, RS5W, Sections 1, 2, 3, 4, 5, 8, 9, Y0, and 16; T11N,
R5W, Sections 25, 26, 27, 33, 34, 35; and T10Y, R5W, Sectlons
3, 4, and 5 as shown on the accompanying map). The proposed
expansion of Anaconda's open pit and underground uranium mining
operations will affect these areas,

Mr, Willlem E, Gray of the Mnaconda Company and Mr. Jom
Beal of the School of American Research met at the Jackpile-
Paguate Mine on November 3, 1975, for the purpose of defining
the survey areas :and obtaining clearance from mine personnel,
ﬁrf’Beal returned to the lease area on Novemﬁér 6, accompanicd

by NMr. Christopher Causey with whomw he began an inteanslve

.survey of the designated areas., Ms, Jane Vhitmore particlpated

in the survey on Noveuwber 12,



WATHOD OF SURVEY

v X . .- .. .- e = e .

.;Each.npcq was'sugypxcd on foot In parallel linear trangccté
with members .of the .survey team covering swaths of grbund 50
feet in width (25 feet .on eithgr:s;dé of the line of passage).
Crew wembers recorded s8lgs of cultural activity, complcfed
locational drawings of all.sitg Areas,‘made‘sketchcs of specific
sitcs,_and.toog complete séts of weasurements., A small scnple
of ceramic materials (12 sherds) was collected at one site (Al-1).
These materlials, which were used in dating the site, will bve
returned to._the ngqqqu;ibe{__Alllgrebistoric occupation sites
vere mgrked:wiyb:yellpu_flggglng tape, while historic;occupation

sites were left.unmarked. -

DBSCRIDPTION OF SURVEY AREA

- . The areas surveyed lie on either side of, the Rlo Paguate,
a perénnial stream Joining the Rlo Séh Jose fgﬁr miles east

of Laguna Pueblo, The tovography of the area 1s "characterized
by 2 succesFion of mesas and erosion valleyg bouvnded by‘desert
”cliffs or long barren slopes: a type of landscape which
results from arid climate erosion of horizontal rocks of
~diverse strengfﬁ" (Dittert 1959; Fenneman 1931:318). The
Jackplile-Paguate Mine lies elght miles due north of Laguné
Puedblo where the Rlo Mogquino and the Arroyo Moquino merge with.
the Rio Paguate. These three watercourses drain a conslderable
portion of the(Mount Taylor watershed which iics to'thc north
end west. -The.Arroyo Moqul?o serves to drain the west slde

of Gavilan Mesa, the most prominent landmark in the immedliate

“Ared,



. The majority of the areas rurvcyvd 1% mur cd by gontly

<i- slopinq, treclcss, nlluvia] val]cys wh&cn are cut by dccply

-

entrenchcd arroyos dnd bordored by on\cropa of ancocu,

-~ —- B T i -~

comuonents of thc quavcrdo Foxmatlon.. Only the weqternwoof

parcel (ﬁ?) difipred fron thin norm; uhfrP the rooth111" of

Pounu aylor rioe to a conuiderable hcimht ({ 400 fect) and

concentxated growbhs of pinon and junlppr providn cover over

1ho exceedingly rocky uoil

) ValleJ bottoms below the mesas arc ponulatcd by vartouu Frasse:s

and low shrubs._ Iuolated small 3uniper° ocour mnerp the caprock

cuds or where micro cnvironmental conuitiors permit Oacti

and member° of tbe yucca famlly are not abundant In com-

pqrison, the oteep hillsides and mesa tons are tyn*fled by grouths

(:; of pixon juniper, rious grasses, fouxwin" qltbush nrickly ‘

_pear, and mami1aria cactu

Nining operations in the vicinity have caused conoiderable
1mpact on the original topovraphy. Open pit minln operations,
‘anclllary. roads, backfill dumps, and drill holes are by far

'the wost dominant features in all areas,

ARCHAEOLOGICAT, BACKGROUND -

Welther the Laguna Indian Reservation nor the’ general
:Paguate area has ever been the subject of detailed,archaeologiqnl
"Investigation. While considerable work has been éone to the
‘south end west of the Lamuna ReSérvation by A. E. Dittert
C (1949 and 1959), R. J. Ruppe (1953), and R. Wiseman (1974), thelr
' 'investiggtions deal wlth the Laguna arca in a peripheral way,

Somc work has been done in the Papuntc area, notably by



irﬁln&ﬁiiliams; aﬁd in the form of survey activities by Gerald
Dﬁwsbn;-ﬁowevcr, ﬁhe rcesults of thelr vwork have not been pub-:

14shed. - Desplte the lack of data m}uuable, a brief profile

" of thé:éfééfsfﬁféhiétory can be made by synthesizing Dittert's,

ﬁﬁﬁﬁé'sland‘W1sém5n*s observations together with the infor~
Bation gained from M. A. Beach in a personsl commﬁnicatlon.
(ﬁr..ﬁéach;‘ﬁﬁo‘is presently at Grossmont College' ) Cajon,
Ldlifornia, participated in the activities of Eastern New Mexlco
Univercity in the survey area, )
Thé:edfliest’probable‘occupation'in thé area dates to thé
ébd&'Pﬁé§é of the Paleoindian period. W, James Judge (1973)
ss documented & site of this horizon not more than 10 miles
éaétwéf the Pagﬁate area and north of the -Rio San Joéé. There

fs ébme-evidence that materials of the Cochlse culture have

‘also been observed in the area (Beach pers, com,), In any

event, it is nrobable that the area to the south and east of
Paguate Vas-the province of Paleoindian hunters and that
increments of this population did enter and explolt the eastern
foothills of Mount Taylor. The dates of these incursions may
have ranged from 10,000 B.C. to 500 2.C. and to perhaps later. |
D&ring the’period 2500 B.C. to appfoximately 1 A.D., Archailce
period mmters used the area. Their camps occurred on the
bencpes and outcrops of the Mc;avérde Formatioﬁ below the
high mcSas (Beach pers, com, Dittert 1959). Both thc.
féieoindian and Archalc occupations in the aréa-arc sinilaxr iIn

their utilization of 1ithic tools and the location of their

“habitations-above the valley floor, The high mesas were

occupicd gy_Baskctmnkcr pcoplés, and'ddqumentamion“for White.



)

Found. Phase Baskcetmaker III sites is well established by

both Dlttert ond Ruppe in the district south of Taguna along

-

?Fhé*ﬁﬁfpafﬁifecbolleta Mesa'ﬂég&bh).

;.. Early pueblo settlemepxg_g?p,gpcumcnted (Dittert 1949, 1959;

Puppe 1953; Viseman 197495}?Qﬁh? Cebolieta lesa areca south

of Paguate as well a3z in the surrounding arpa.' The occupational
Bequence for the Lapuna area cen be consldercd simlilar to that
'ysﬁgp}i;hgq.py Dittert for the Cebollcta Mesa reglon as a
9ﬁmip?(§eg'mable 1). e oo . |
z;::t;atngpéblqllII éettlemgpj;ip the area was confirmed during
gyge_pqryfy_by_fhe‘presenée-oﬁLplack on white wares smd White

-2 small silte. 'CuberO'Phase sites have beea noted to the south

of fha,sqrvey area (Dittefg-:i9§9)f”ané there 1s 11ttlevdoﬁbt
that similar sites exist in the more immediate vicinity. That
ifhe fegion vas dominated both physically and economicallyvby Acoma
‘Pueblo was well documented by Coronado at the time of his
entrance Into New Mexico (Boulton 1971; Hammond and Rey 3940).

In 1697/98, incremeants of povulation from the Rio Grande

" pueblos were rescttled along the Rlo San Jose east of its con-

fluence with Acoma Creek where a smali Acoman populatlon was
already llving. In 1699, Governor Cudbero visited the new

settlgmént and named 1t San Jose de la Lapuna, This was later

' shortened to Laguna or Lacuna Pueblo in historic times.

Farming has figured promihentlyvin Laguna's econonic
pibture, end several small farming commmitles were established
in. favorable locations along the Rio Sen Jose and its tributarles.

Paguate was one of‘thesc villages and 1s first documented ag
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Table 1L

-

B T -~

Eﬁltu%hl Pérlbdm'

e - . o s

“Acoma Phase

Cubero Phase S

Kowina Phase

Pllares Phace_— ... _...1100-1200. ...~

Cebolleta Phase

: Rud Mesa Phase

Kiatuthlanna Phuse

White Iound Phase

Lobo Pcrlod

San Joce ¢vriod

Cody Phase
Cochise Phase

Dates "t potos Clasat Mlentdon
1600-Drosent ) . -Pueblo v
VV1400~1600 | Pueblo IV (Late)
1200~1400 . Pueblo. III-DPueblo IV
Puéblo 111
959-.1100 N Pueblo II
870~ 9)0 Early Pueblo II
800 870 - Pucblo i
700-800 Basketmaker III
C.~£,D, 700 *-Archaic -

2500 R,

10,000 B.C.-2500 B,C.

“Prehistoric Occubation in- the Cebolleta Mernp. Reelon.

Peleoindion



exinstent prior to 1849, - The 1nﬁab1ténts of Lajuwa proved more
receptivc to dnlmal hushundry, primarily shcép hefding, thon

most pueblos‘of-tha day aand, by 1754. were noted for thelr
large.herds. Hefding continues to be the primary asctivity
.rcquiring landltoday althougn cattle have generally replaced chesp

within the last - 50 years,

\

ARCHUAROTOGICAT, BVALUATION OF SURVEYED ARTAS

The entlre survey project was conducted with resvect to celght
specific survey areas, each-of which will be dealt with in-

dividually in the following diccussion,

Survey Area Al _

n intensive survey of area Al fesulted in the delineation
of 5 occupation sifcs, 4 of‘which are historlic, appareatly.
.x3lated to the husbandry of sheep, and one of which 1s a
pfchistoric pueblo site. Mn inspection of the sandstone bench
above the puebdlo site resulted In the discovery of an archalc
1ithic scatter.’ This site lies out of the survey area; but;
its présence doec substantiate the geograpﬁic stratification
of sites mentioned previously.

Site 4l-1

\is site occuples a low hummocik of alluﬁial spil between
_.the.two arns of Gavilan Mesa which oven td the northwest and
the Arroyo Mooulno. Several smalleunipers populate this rise
£:d constitute the only trees in the area, TFEvldence of occupatlon
~ extends for a distance of 100 weters along the crestvof the humnock
and consists of ceranmle materials.l Architectural indleatious

of occupation (as showa on Site Plen 1) arc: a single rectonguler

'B-7
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. 1250 to 1350 A.D. : T

rubdble mound of masonry debris less than 3 metcrs-SQuurc, a

circular rubble mound 2 meters in diameter, 2 irolated fire

hearths, and a possible pilt structure,.

The faét that the isolated héarihs and possible plt atructure
rre somewhat removed from the other site remain# nay indicate
that the manifcstat;on is hﬁitl—cbmponent In nature; i.e.,
pucblo and basketmaker, Therc were, hovever, no diagostic

basketmaker materials evident on the surface, The presence

- of Santa Fe, Socorro, 2ad Esquevada painted wares in addition

to ilouck Polychrome tends to indlcate occupational dates from

Site A1-2

This site is locatedgappfoximately €5 meters north northeast

of slte Al-1 abutting the first bench of caprock above the

valley floor. A smali alcove or rincon 1s located directly to

the easf of the feature and 1s supposedly the result of

entreachment of & small drainége in this area, The manifestation
consists of a rounded "L" shaped wall (semi-circular) of uan-

aliered, simple sandstone masonry. rhis wall, in con junction wlth

~the caprock forms an enclosure roughiy 3 X 4 meters square;

the wall raages from .30 to .75 meters In height.
There 1s no indication that this feature is of prehlstoric

drigin. Sheep dung snd metallic trash arouwnd the site indicate

_ that it is of historic manufacture and probadbly related to sheep

herding activitles in the area. Such a ciruciure may well have

served as a lambing pen or temporary herding shelter,
~ Site A1-3 | B

Site Al-3 conslsts of a simple rock mound assoclated with

'B-8
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isolated sandotone ﬁillar along_the rim of caprock 250 meters
enut of silte Al-1, ‘Unshaped sandstone slabs have been ctacked in
8 single plle measuring roughly 2 meters in length, .75 meters

in Width-and .60 meters in helght. Although cultural material

in the immedlate area was nonexistent, the feature is believed

to be of historic orligin. ‘The spatlizl relationship betveen

the rock pile cnd the natural pillar may 1ndica§e fhat the

rock pile is a.marker of some type, éite A1~4 is located a shorf
distance to the east in a smell alcove, and Sowe connection be-

Blte \1-4

tween the two 1s pos sible.
A sm=n ll alcove 50 meters to the east of Site Al-3 is the
location of two concentric stone walls which are grobably the
remcins of en historlc shelter and a sheep pen. BRBoth of these
structures abut the first bench of caprock. The westefnmost
and smallest structure is composed of dry-~laid coarse mascnry
which extends in an arc from horthwect to southeast. At the
northvestern extremity the stone wall abuts the cliff face and at
the southeaSt end, abuts the west wall of a larger sheep pen,
The maller structure encompasses roughly 4 squarc-metérs of
‘surface area, and the walls maintain a height of more thcn
.50 meters, The larger structure (sheep pen) is constructed
1n.similar fashion and of similgr materlals; hoﬁevcr; it
‘ovidences signs of an entrance to the south (a breach in the
wall)‘and encompasses 5 timcs as much surface area. The
presence of sheep dung in the larger enclosure indicates that

the features were used by shepherds rwaning °tock along the



A~

Arroyo M0quinb. No metallic or glass materials were associnted

with the site,.
511+ A1=5
Slte Al-5 ié located 340 meters southecast of site Al-1 toward
the head of the rincon and on th? oppoSite}side of the dralnage,
The site occurs atvfhe toe of a small rldge which extends
1ﬁto the bottomdlands., The site is bordercd on Ehe west by two

large segments of sundstone slab marking the toe of the ridge

end lodged in an upright or vertical position. wa meters to

the‘east of these naturally erected stones is a rough "L" shaped
Wall of crude masonfy without mortar. The alipument tums feveral
90 - degree angles and 1s marked by two upright sticks Lmbedded

in the grocund at the crux of the angles formed at%¢ its northern
extrewity. These esticks are of naturaliy peeled and weathered
pifion pine, .03 mefcrs in diametgr eand ,35 meters in heicht

above the ground. The wall itéelf ranges from ,10 to .75 meters

in heigﬁt;. The absence of any cultural material related to thé sit
preciﬁdes any definitive assigament of cultural period; howevcf,

the similarity-of construction.to herding shelters and stock

pens in the samc area indicates historic origin. The structures’

exact fuﬁétion and the significence of the two upright sticks
at the north end of the gtruCuure are problematical

Survey ire A2

‘The survey of area A2 T esulted in the documentation of two
siteo, both of which appear to belong to the historlce perlod
of occunation. ‘The first 10 a serles of six masonry alianmcats

forming walls and partial_enclosures,‘whlch may be the remalns

of an abandoned'sheep camp, The'seeondiconsistb of.the°remalns
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of a poeeible circulaxr shrine or marker,

CSite A2

evlidentily abondoned,

Silte 42-) lles at the bose of the first bench of caprock snd

conslats

of one "L" shaped windbreak or schelter on the scuth

sldec of a small tributwry dralnage of the Arroyo Moquino, and

three sectlons

a calrm oa the north (as show on site plan 2).

Structure

Structure

Structure

| Structure

of masonry wull, ) probable storage structurc and

Pertinent

informafion for each of these structures is as fqllows:

1 Windbreak (temporary domicile?)
length of N-S wall 1,64 meters
length of B=W wall 1,74 meters
minimum wall helght .28 meters
maximum wall height .85 meters

wall wldth
Constructlon:

.55 nmeters
Crude, coursed, simple mosonry
without mortar; vertical slabs at
both ends of wall and at 90 degree
jumcture, -

ife Sheep Pen

length o

wall height
Construction:

u

dlameter N-%
diameter B~V
wall heignt

Construculon:

it Calm.
hel gﬁt

" width

. Construction:

N~S Wall
length of E-V wall
distqnce from edge of arroyo

ir Storage

2.50 meters

9.0 meters

. 1.50 meters

,10-.85 meters :

Crude, coursed simple masonry
without mortar' 90 degree abuttment
near arroyo 1s indlstinct (washed out

N

Pin

1.70 meters
1.05 meters
. 25~,85 meters
Located under a small overhang of
caprock; crude, coursed, °1m010

- masonry without mortar; circular,

.55 meters.
: « 35 meters
6 rocks piled on top of each other,
general decrease in size,

~ B-13
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T Canser

Structure f/5 Windbreak or Lambing Pen
length of wall 2.25 meters
width of wall 40 metere
helght of wall " 48-,70 meters

Construction. Crude, coursed, simple macounry
without mortar; abuts the caprock
end 1s open to the southcast,

Structure 76 . S@ordgc (destroyed?)
“Length of wall 1.60 nmeters
height of wall © 1.05 meters h

Coastiruction: ZITocated in a small cleft irn caprock;
large stones lald In ecrude courses
without mortar; 8 large rocks uged

‘ ;n wall segment.

It is.generally épparent that these structures formn a single
site by virtue of their similarities of const;uction and proximity.
A conversation with Mr., E. P; Scarracino of Paguate revealed that
.this_general afed‘was the scene of considerable herding in fhe
1920's and that some rather similar structures in the area were con-
structed then, It is probable that these structures relate to this
periocd or before.

Site A2-2

This. manifestation is 1oc1ted at the top of the caprocr and

12 nmeters from its edge. It is also a short distance (40 meters)

" south of the Laguna Indian Reservation boundary. It consists of

a Spmicircle of simple stone nasonxry 1.25 meters in length and from
«12 to .45 meters in height; The feature is situated in such a |
way that the masonry wall functions as an extension of a clircular
depression in the surface of.the ceprock, VWhen the depresslon

and masonry wall are considered parts of the same entity, a

~ clrculer area 1.80 meters in diameter is formed. No materials of
.cultural signlficance were observed in oonjunction with the

- features however, no attempt to disturb the soll inside the

feature was made, Judging_from the location of the feature and its



C

form, it is prodbable that it secrved

'§grvéy Aren A3

'No materials of erchaeologlcal
werc'documented for thic areca,

Survey Area A4

No materials of archaeological

were doqumentéd for this area.

Survey Arca AS

No materials of archaeologlical

were documented for this arez.

~

Survey Area A6 -,

No materials of archaeological
were documented for this area,

Survey Area AT

No materials of archaeologlcal
were documented for this area.

Survey Area A8

or

or

or

or

or

elther a shrine or marker,

historical
hig?or}Cé1 
histprical
ﬁistoriéal

nistorical

S

significanco

cance

'..,\

signif

significence

simiflcance

simificance

'} Three sites were located in this area, all of which were

historic. The first (AB-1) appears to be a shrine ares, vnile

the second (A8-2) is an abandoned domicile., The third (A8-3) -

is a stock (goat) pen,
Site A8-1

This site i1s located on the east side of a small arroyo

draining intn Oak Canyon from the north and cccupying a positlion

in the center of the South Iunp expénsion.'
southwest of the .toe of the South Iump.

A sexrles

The site lies 20 meters
of three stone

.calms marks a pocket of-déflgtion; Two additional stone calms



are located to the north.between: the deflated areas and the South
pump,pnd a s}ngle 1moléted calrn is located 25 meters to the
gouthicast, ~The Survey poriy was informed of.the prescace of

o slrine in.this;general area, - and 1t.1sfassumed that thilg
serics of six calrns and the pocket of deflation is the one

referred to. - No cultural materials were assoclated wilth the lmmedia

area. of the calmg, oL . - -

Lo ioo ..t oSite AB-2

- Four hundred meters east of site A8~1 1les site AB-2 which

- consists of two: mounds of masonry room rubble, a horno, a pile

| of_wood‘chips;:a small. pocket of trash 1nclud1ng chipped stone,

glass end bottle caps and aniironnstove. The presence of -glass and

- metal_tend to.establish a recent date of oécupation. The fact that

no cnclosures for stock are evident close to these ruins would
tcnd.to,ingicate that the features served priwary domlciliary func-
tions. and wcrelprobably not related tﬁ temporary herding in 'the
erea; however, it'is possible that site A8-3 is related to this
site, - _ : . , - |
~ osite 48-3

Three hundred meteré south of the‘east-edge of the South
Duup, along the edge of the caprock lles a single juniper bramch
and brush corral wlth metal waterlng trough. The corral is sémicir~
cular and situated to t:-e advantage of the Eiiff f#ce formed by

the caprock, Dimensions are 15 ¥ 8 meters, the back wall belng

formed by the cliff face., An entrence is located at the

B ' — s
: )
RS

- ond to the fight of the entrance, Judging from the dung\evident,

front of the corral (south southwest) and is l.SO_meters in

width, The water1ng trough 1s located outside.the enclosure



it 1s'probab1e/%hat the 1ast océupants vere goato.

BLLOIMPGDATTOWS VOR CLEARANCE

The discovery of one préhiétoric occupation site in the arcus
surveyed necessltates some action, The slte has been dircctly
impacted by the'drilliné of test holes 1n the vicinlty énd it
further development of the area wili.result in additional surface
a]tbrations, mitigative steps will be necc sary., Because this
particular area 1s slated for underground mining, it is
peasible that further ddmage can be avoidcd if all surface
alterations are restricted., It 1s uunveuted that this 21~
ternative be conoidered. The 1mmediate area novw rccelves little
traffic,and it 1s probable that 1f thils +rend can be continued, |
there will be little or no imvact on the site. !

The numerous historic sites in areas A-), 2, and 8 afe of no
anparent arcLaeolovical significance; however, clearance fron
tribal offi01als should be gained before any are altered, This
gpplies .especially to those sites which may be surined (sitéé
A2-2 and AB-1), as they may have end contlnue to have con-
siderable s1gnificance to the area's inhabitents. The followlng

is a complete 1ist of recommendations for clearance.

o g
2]
0]
BY)

Recommendation

&

It 1s recommended that archaeological clearance
be granted provided all land altering activitiles
near site Al1-1 are avolded. Further, clearaace
Irom tribal offictals should be palned before
any of the historic sites documented are
destroyed or altered.

- A2 - w '~¢»’~~It is rcéommondcd that archaeologlical cleqrance

- be granted In area A2 provided tribal offlcinls
‘are contacted with respect to itos A2-1 und A2-2,

B-18



reo , "~ Hecommendation

A% . | Tt 48 reccommended that archacologlcal clearance
be granted for all of area AJ.,

A ' . It is rccommended that archaeological clearmnce
+ be grantcd for all of arca A4,

A5 ' ‘It 1s recommended that archaecologlcal clecaronce
be pgranted for.all of area AS.

A6 It 45 rccommended that archaeologlcal clearsnce
be grented for 211 of area A6.

AT | It 1s recommended that archaeologlcal clearszace
: be granted for all of area AT.’

48 o It is recommended that archaeclogical clearance
B ‘be grented provided tribal officlals are .
contacted with respect to sites A8-1 2, ond 3,

n !iditional Yote on Hi toric 31 tes

There may be soue question as to whether some of the historle
sltes documented in the survey are of Wavajo or ?ueblb origin., VYNo
truly diagnostic materials were encountered which sﬁed light on
this point. Admittedly‘the masonfyistyle of these structures 1s
" not even remotely similar to that observable in the towa of Paguate
or even in some of the Outlying_bulldings. Hovever, all corrals
in the région appeaf to have been constructed In the same way
(crude; simple, coursed masonry without mortar) no mwatter vhat
thelr assoclations were with pueblo tows or other structures.'

. VWhile it is generally conceded that both Navajbs and Puebdblos
| utilized the area, there is consideradble confuslion as to who did
what, where, and to whom such structures mey beﬁattributed

(Tittel and Graham). - »
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APPENDIX X

Bureau of Indian Affairs Comments



.
United States Department of the Intenor
' GEOLOGICAL SURVEY ‘
‘ P.O. BOX 1716
CARLSBAD, NEW MEXICO 88220
i IN REPLY
; REFER TO: March 19, 1976
1
j .
E Memorandum . T ;
' . g To: Superintendent, Southern Pueblos Agency, BIA,
; Albuquerque, New Mexico
; From: Area Mining Supervisor, SRMA, USGS,
; Carlsbad, New Mexico
; ) v
: Subject: . The Anaconda Company's Proposed Mining and Reclamation
Plan for the P-15 and P-17 Mines on Laguna Tribal Lease
Ro. 4 '
. .
Enclosed are two copies of the plan (two volumes with map pocket)
-+ ¢ for your review. Please give us your recommendations, consistent
wvith the requirements of the lease terms, for the protection of
‘(:::i ' . ' nonmineral resources and for the reclamation of the land surface

' DC:nb

Enclosure:

affected by the plan.

le C. Jones

Mining Engineer
for Area Mining Supervisor



United States Department of the Interior

GEOLOGICAL SURVEY

P.O. BOX 1716
CAR).SBAD, NEW MEX1CO 88220

IN REPLY
REFER TO: . March 29, 1976

Memorandum

To: Superintendznt, Southern Pueblos Agency,
BIA, Albuquerque, New Mexico

From: Area Mining -Supervisor, SRMA, USGS,
N Carlsbad, New Mexico '

Subject: Addendum to The Anaconda Company's Proposed
Mining and Reclamation Plan. for the P-15 and
P-17 Mines on Laguna Tribal Lease No. 4

Enclosed are two copies of the above addendum which are to be
included with the plans submitted to your office with our
memorandum of March 19, 1976. Any future addendums will be
submitted to your office upon receipt.

: Moces 494/6———
‘Dale C. Jones
Mining Engineer
for Area Mining Supervisor
DCI:¢j

Enclosures



United States Department of the Interior

GEOLOGICAL.SURVLEY

P.O. BOX 1716
CARLSBAD, NEW MEXICO 88220

’ IN REPLY )
REFER TO: .
Hay 21, 1976
Memorandum
To: Superintendent, Southern Pueblos Agency,
BIA, Albuquergiie, New Mexico
?rom: Area Mining Supervisor, SRMA, USGS,
Carlsbad, New Mexico
' - Subject: The Anaconda Company's Proposed Mining and _

Reclamation Plan for the P-15 and P-17
Uranium Mines on Laguma Tribal Lease No. 4

H
Enclosed are two copies of the company's addendums to the ﬁubject
C\‘ plan which was submitted in duplicate to your office with our
’ memwrandum of March 19, 1976, These addendums should be included

as parts of the plans,

. e (ke —
’ : Dale C. Jones
Mining Engineer
for Avea Mining Supervisor

DCI:cj

- : Enclosures
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) .
, United States Department of the Interior
. GEOLOGICAL SURVEY
P.0. BOX 1716
H L CARLSBAD, NEW MEXICO 88220
H IN REPLY
: REFER TO: March 19, 1976
; .
COUNTY CLERK
f . s, Pa eth
f valencia County Court House
é .. Las LuﬁqgJ New Mexico 87031
Dear Mrs. Heth:
" Enclosed is a public notice listing this week's new wining plans and/or
: significant revisions to previocus mining plans.  We suggest these notices
, be posted in some prominent place for public viewing and that local news
media l:;e advised of their availability in your office. N
(;“” . . - ' : Sincerely'yours,

; - : Dale C. Jones
Mining Engineer
for R. S. Fulton
Area Mining Supervisor




Date

NEW HEXICO FLANS OR MAJOR MODIFICATIONS OF EXISTING PLANS

SUBMITTED FOR APPROVAL

Lessee or Operator

Lease Number

Release Date March 1%, 1976

Location County State

3/18/76

The Angconda Company

Laguna Tribal

Uranium Lease
No, 4

Sec,
Sec.
Sec.

Sec.
Sec.

Sec,
Sec,

Valencia, New Mexico

TION, RSW, NMPM

3, SkSkNWk, SWk

4, SksiNg, sk .

5, SEYNWY, Lots 1 & 2,
SYNEY, EASWY, .SEX
8, NEYNWY, NANNSEYNWY, NEX,
NEYSEY, EXWXSEYSEY, EASEYSEX
9, All
10, NW%, Nikswk, Nishkswk
16, N}



A copy of the plan may be reviewed at the office location given below.
Pertinent comments are solicited from anyone affected by this proposal. Such
comments should be filed within 30 days from the date of this release. Response

-t :ly filed will be considered in the preparation of‘rhe environmental analysis.

Responses should be addressed to the mining supervisor at the following address:

Area Mining Supervisor
Conservation Division
U. S. Grological Survey
Federal Building

114 South Halagueno

P. 0. Box 1716

Carlsbad, New Mexica .88220

it
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